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SAFETY 

Thh pmcltict has been designed and tested according to International Safetv Reqnio'mcnts. lo ensure 
safe operation and to keep the product safe, the information, cautions, and warrfing<> in this manual 
• must be heeded. 

CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the fictory, /lewlcthPackard further certiftes that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed hv the Bureau's 
calibration facility, and to the calibration facilities oj other Iniernathnal Standards Organization 
members. 

WARRANTY 

This Hewlett-Packard product is warranted against defects in material and workmanship for a period 
of one year from date of shipment. During the warranty period, . ewIett-Fackard Company will, at its 
option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated hv HP. 
However, warranty service for products installed by HP and certain other prodiias designated by HP 
will be performed at Buyer’s facility at no charge within the HP service travel area. Outside HP service 
travel areas, warranty service will be performed at Buyer’s facility only upon HP’s prior agreement and 
Buyer shall pay HP's round trip travel expenses. 

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP and HP 
shall pay shipping charges to return the product io Buyer. However. Buyer shall pay all shipping 
charges, duties, and taxes for products returned to HP from another country. 

L IMITA TIPS OF WARRANTY 

7 he foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
!)} Buyer, Buyer-supplied software nr Interfacing, unauthorized m< Jificatum or misuse, operation nut- 
side of the environmental specifications for the product, or improper site preparation or maintenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALL K DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

E XCL USl VE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE A \D EXCLUSIVE R’MEDIES HP 
SHALL NOT BE LIABLE FOR /lAT DIRECT, INDIRECT. SPECIAL. INCIDENT 'L. OR CONSE- 
QUENTIAL DAMAGES. WHETHER BASED ON CONTRACT, TORT. OR -lAT OTHER LEGAL 
THEOR K, 

assistance 

Product maintenance agreements ana rther customer assistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office .Addrc.'ises arc pro- 
vided at the back of this tr.znual 
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Serial Prefixes Not Listed 

For instruments with serial prefix above 946-, a 
“Manual Changes” sheet is included with this 
manual. 'ITie necessary changes required to adapt 
this manual for instruments with serial prefix 838 
and below can be found in Appendix I. 

NOTE 

See inside rear cover for overall schematic. 
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SECTION I 

GENERAL INFORMATION 



1-1. DISCRiPTION. 

1-2. The Model 8405A Vector Voltmeter (Figure 1-1) 
has a voltmeter and phasemeter for measuring the 
amplitude and phase relationship of the fundamental 
components of two RF voltages. The RF range Is 1 to 
1000 MHz; the phase range is 0 to 360 degrees; and 
the amplitude ranges are from at least 1.5 millivolts 
to 1 volt rms for one channel, and 10 microvolts to 
1 volt rms for the other. 

1-3. Phase relationship is continuously displayed. 
Angles from 0 to 360° can be measured and read 
directly from the zero-center meter with ±0 1° 
resolution. 



1-4. Absolute voltage amplitudes read separately can 
be measured I within ±2% from 1 to 100 MHz, t6% 
from I00to400 MHz and ±12“^ from 400 to 1000 MHz. 
1^_^atlve voltage measurements can be made to within 
(0.2 dB) of full scale on the -10 through -60 dB 
Air.plitude Ranges. 

1-5. Outputs include an intermediate frequency (IF) 
output for each input, a voltage proportional to ampi • 
tude meter voltage reading and a voltage proportional 
to phase meter reading. The IF outputs are 20 kHz 
replicas of the RF input wav ’orms with the same 
amplitude and phase relationship. Complete specifi- 
cations of tne Model 8405A are given In Table 1-1. 



Table 1-1. Specifications 



INPUT CHARACTERISTICS 

Instrument Type: Two-channel sampling RF milli- 
voltmeter -phasemeter which measures voltage of 
two signals and simultaneously displays th^ phase 
angle between the two signals. 

Frequency Range; 1 MHz to 1 GHz in 21 overlapping 
octave bands (lowest band covers two octaves). 

Automatic within each band. Automatic 
phase control (APC) circuit responds to the Chan- 
nel A input signal. Searchandlock time, approxi- 
mately 10 mlllisec. 

VcILmjeRange 
(Jhannel A: 

1 to 10 MHz: 1. 5 mV to 1 V rms. 

10 to 500 MHz: 300 /rV to 1 V rms. 

500 to 1000 MHz: 500 fiV to 1 V rms. 

Can be extended by a factor of 10 with 11576A 
10:1 Divider. 

Channel B: 100 juV to 1 V rms full scale (input 
to Channel A required); can be extended by a 
factor of 10 with 11576A 10:1 Divider. 

Iiyut Imped ance (nominal): 0.1 megohm shunted 
by approximately 2. 5 pF; 1 megohm shunted by 
approximately 2 pF when 11576A 10:1 Divider is 
used; 0.1 megohm shunted by approximately 5 pF 
when 10216A Isolator is used. AC coupled. 

Isolation Between Channels; 

1 to 300 MHz: greater than 100 dB. 

300 to lOQO MHz: greater than 80 dB. 

Maximum AC Input: 2 V peak. 

Maximum DC Input: ±50 V. 

VOLTMETER CHAHACTERBTICS 

100 mV to 1 V rms full scale in 
10-dB steps. Meter indicates amplitude of the 
input signal. 

Voltage Accuracy: When accessories are used on 
one or both probes. 



Accessory 


Impedance 


Frequency 


Accuracy 


HP 11536A 
son Feed- 
through 
Tee 


son 


1-100 MHz 


±2% 
of full 
scale 


Freq. 


SWR 


100-300 


±6% 
of lull 
scale 


1-750 

MHz 

1-1000 

MHz 


<1.15 

<1.20 


MHz 


300-1000 

MHz 


±12% •• 
Of full 
scale 


HP 11576A 
10:1 
Divider 


1 Mn ^ 2 pF 

equJv. \ 1 

to 

^ . 80 kn 


1-100 MHz 


±6% 
of full 
scale 


*(MHz) 

from 5- 100 MHz 


HP 10216A 
Isolator 


100 k 5 pF 

equlv. [ 1 

to 

Z = 

(MHz) 


1-200 MHz 


±6% 
of full 
scale 



• After one-hour warmup. 

**Above 300 mV and 800 MHz add +5*^. 



Vplfrre Ratio Accuracy: 1-200 MHz. 

0. 2 dB for -60 to 0 dB Ranges. 

0. 5 dB for -70 dB and +10 dB Ranges. 

yoliage Ratio Accuracy: 200-1000 MHz. 

0.2 dB for -60 to -10 dB Ranges, 

0. 5 dB for -70 dB and 0 dB Ranges. 

1. 5 dB fo~ -^10 dB Range. 

Residual Noise: Less than 10 mV as Indicated on 
the meter. 

Bandwidth: 1 kHz. 
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Table 1-1. Specifi''ations (cont'd) 



PHASEMETER CHARACTERISTICS 

Phase Rai^e: 360°, Indicated on zero-center 
meter wltii end-aca!e ranges of ±180, ±18, and 
±6°. Meter Indicates phase difference between 
the fundamental components of the input signals. 

Resolution: 0. 1° at any phase angle. 

M eter Offset: ±180° in 10° steps. 

Phase Accuracy: At single frequency 1.5° (equal 
voltage at Channel A and B). 

Phase Accuracy vs. Voltage : See table below. 

Ptose Jitter vs. Channel B Input Level: 

Creator than 700 piV: Typically less thanO.l ' p-p. 
125 to 700 pV: Typically less than 0.5° p-p. 
20 to 125 pV: Typically less than 2° p-p. 



GENERAL 

2Q kHz IF Ou^ut (each c han nel): Reconstructed 
signals, with 20 kHz fundamental components, 
having the same amplitude, waveform, and phase 
relationship as the input signals. Output imped- 
ance, ICOO ohms *n scries with 2000 pF; BNC 
female connectors. 



Recorder Output: 

Amplitude; 0 to +1 Vdc ±6% open circuit, propor- 
tional to voltmeter reading in volts. Output 
tracks meter reading within ±0. 6% of full scale. 
Output Impedance, 1000 ohms; BNC female 
connector. 



Phase: 0 to ±0. 5 Vdc ±6%, proportional to phase- 
meter reading. External load greater than 
10, 000 ohms affects recorder output and meter 
reading less than 1%. Output tracks meter read- 
ing within tl.5% end scale; BNC female 
connector. 

RFI: Conducted and radiated leakage limits are 
beiow those specified in MIL-I-6181D and MIL-f- 
16910C except for pulses emitted from probes. 
Spectral intensity of these pulses is approximately 
•50 p V/MHz; spectrum extends to approximately 
2 Gaz. Pulse rate varies from .98 to 2 MHz. 

02 . Linear dB scale uppermost on 
volimeter. 

Power: 115 or 230 V ±10%, 50 to 400 Hz, 35 watts. 

Weight: Net, 30 lbs (13, 5 kg). 

Dimensions ; 







Phase Accuracy Vs. Voltage 



Acceswiry 


Frequency 

(MHz) 


Voltage Range 
Channel A 


Voltage Range 
Channel B 


Phase* 

Accuracy 


HP 11536A 


1 - 10 


1. 5 mV to 300 mV 


100 mV to 300 mV 


±3° 


50-Ohm F«eJ- 


10 - 500 


300 mV to 300 mV 


100 mV to 300 mV 


±3° 


through Tee 

^1 1 


500 - 1000 


500 mV to 100 mV 


100 mV to 100 mV 


±3° 


HP 11576A 


1 - 10 


1.5 mV to 3V 


1 mV to 3V 


±4° 


10:1 Divider 


10 - 100 


1 mV to 3V 


1 mV to 3V 


±4° 


HP 102 16A 


1 - 10 


1. 5 mV to 300 mV 


100 mV to 300 mV 


±6° 


Isolator 

■* 


10 - 200 


300 mV to 300 mV 


100 mV to 300 mV 


±6° 



To be added to single-frequency accuracy (±1.5°) when the voltages at Channel A and B 
are not equal. 
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1-6. ACCESSORIES FURNISHED. 

1-7. A detachable power cable, a rack -mounting kit 
with mounting hardware and several probe acces- 
sories are supplied with the Model 8405A. The probe 
accessories consist of two isolators, two voltage 
dividers, grounding clips, replacement probe tips 
:lnd wrench, and probe to BNC adapters. 

1-8. ISOLATOR. The HP I0216A Isolators attach to 
and eliminate the effect of test point 

1-9. DIVIDER. TheHP11576AI0J voltage dividers 
attach to the input probes to increase the maximum 
Input voltage limit to 10 volts rms. The dividers also 
eliminate the effect of test point impedance. 

to'\hP clips fasten 

to the dividers and Isolators near the probe tip for 

grounding close to the measuring point. 

1-11. PROBE TIPS. The probe tips are screw-in 
replacements for the probe points. 

ADAPTER. The HP I0218A 
converts the probe tip to a male BNC 

connector< 

1-13. ACCESSORIES AVAILABLE. 

1-14. PROBE-TO-MICRODOT ADAPTER. Two ver- 
available: one converts the probe Up to a 

Uo to a ‘f'e other converts the 

up to a Microdot push-on connector. The adanters 
are available under accessory numbers 10220A 
(screw-on version) and 10223A (push-on stjle). 

com.ector is specially 
Impedance of the Model 3405 
probe to permit monitoring signals in a "O-ohmlrans- 
mlssion line. The line section has type N connectors 
Md probe coupling is by means of a push-style friction 

1 16. ACCESSORY CASE. The accessory case with 
^0 com^rtroented sections, provides convenient 
storage for accessories and is available unde- acces 
sory number 11570-60001. 



KIT. A kit of accessories and 
number 11570A. 

The kit contents are listed fn thp 



Qty. 


Description 


HP Part 1 
Number 


2 


50-oh’.n tee, type N to probe 


11 536 A 


1 


Power splitter, type N 


11 549 A 


2 


50 -ohm termination, type h 


908A 


1 


Shorting plug, type N 


11512A 


1 


Accessory Case 


11570- 

60001 



1-18. The items listed as part of the Accessory Kit 
are ^so available separately. Order by the HP oart 
number given In the Table. ^ 

1-19. INSTRUMINT COVIRIO BY MANUAL. 

h?vinr’ir7,r“®‘ to Instruments 

oaving serial numbers prefixed 838 (first three 

numbers of serial number). If the serial nreflx of 

instrument described in this manual 
^d your instrument. These differences are describ^ 

this manual or in a 
Manual Changes sheet supplied with this manual. U 

“*® Information 

can be supplied by your nearest Hewlett-ParlrarH 

ailc. (.ee ll..sar.h.r«r"f.hu 

section which describes manual cor- 
rection information which applies to the manual for all 
instruments INCLUDING instruments prefixed 838. 

1-21. INSTRUMINT OPTIONS. 

1-22. OPTION 02. Model 6405A furnished with the 
norma ly installed AMPLITUDE meter replaced wftS 
a speclaJ logaidthmlc meter. This special meter has 
a linear dB scale which is uppermost onme^erLce 

5f ±o”dB.° ^ ‘^aUbrated accuracy 
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NOTE 

* PAOT OF RACK MOUNTING KIT 
hp 5060-0776 



TILT STAND 
hp 1490-0030 



filler STRIP 
hp 5040-0164 




PLASTIC 
FOOT 
Ap 5060- 0767 






RACK MOUNTING 
FLANGE 
Ap 5020-0710 
(LH) 



RETAINING SCREWS „ 
8-32X7/16 IN. '' * 
hp 2510-0038 



TRIM STRIP 
(ADHESIVE BACK) 
hp 5000-0052 



'RACK MOUNTIN^ 
FLANGE 
Ap 5020-0711 
(RH) 



INSTRUCTIONS 

1. REMOVE TILT STAND. PLASTIC FEET 
AND TRIM STRIPS. 

2. ATTACH FILLER STRIP AND RACK 
MOUNTING FLANGES, KEEPING LARGE 
NOTCH ON FLANGES TO INSTRUMENT 
BOTTOM. 



Figure 2-1. Preparation for Rack Mounting 



2-0 
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SECTION II 
INSTALLATION 



2"1. UNPACKING AND INSPECTION. 

2-2. The Vector Voltmeter was carefully Inspected, 
mechanically and electrically, prior to shipment. In- 
spect It for mechanical damage Incurred In transit, 
check for supplied accessories, and test electrical 
performance. If there la damage or deficiency notify 
the carrier and the nearest Hewlett-Packard office 
(HP offices are listed at the rear of this manual). In 
the event of mechanical damage, the packing materials 
and carton should be held for carrier’s Inspection. 



2-3. PREPARATION FOR USE. 

2-4. POWER REQUIREMENTS. 

2-5. The Vector Voltmeter requires a power source 
of 115 or230volts ac ±10%, 50 to 400 Hz, single phase, 
which can supply approximately 35 watts. 



2-6. 115/230 VOLT OPERATION. 

2-7. A rear panel two-position slide switch permits 
operatlonfrcm either a 115- or230-volt power source. 
The number visible on the switch Indicates line voltage 
for which the instrument is connected. Adjacent to 
switch is correct line fuse rating for each line voltage. 

2-8. To prepare the Model 8405A for operation, po- 
sition the 115-230 volt switchsothat the number visible 
on the slider corresponds to the available line voltage 
and Install a line fuse of correct rating. ' 

CAUTION 

To avoid damage to the Instrument, before 
connecting the power cable, set the 115-230 
switch for the line voltage to be used. 



2-9. POWER CABLE. 

2-10. To protect operating personnel, the National 
Electrical Manufacturers' Association (NEMA) recom- 
mends that instrument panels and cabinets be grounded. 
Accordingly, the Vector Voltmeter is equipped with a 
three-conductor power cable which, when plugged into 
an appropriate receptacle, ground panel and cabinet. 
The offset pin of the three-prong connector is the 
ground pin. 

2-11. To preserve the protection feature when oper- 
ating the Vector Voltmeter from a two-contact outlet, 
use a three-prong to two-prong adapter (HP Stock No! 
1251-0048) and connect the green pigtail on the adapter 
to ground. 



2-12. COOLING. 

2-13. The temperature of surrounding air must not 
exceed55 C(131 F). Clearances for ventilation should 



be 3 to 4 inches at the rear of the cabinet and 2 to 3 
inches at the sides. The clearances provided by the 
plastic feet in bench stacking and the filler strips in 
rack mounting are adequate for the top and bottom cab- 
inet surfaces. 



2-14. BENCH OPERATION. 

2-15. The Model 8405A cabinet has p].istic feel and a 
foldaway tilt stand for co.nver.ience in bench operation. 
The tilt stand permits inclining the instrument for ease 
in reading the meters. The plastic feet are shaped to 
provide clearance for air circulation and to make full- 
width modular cabinet instruments such as the Vector 
Voltmeter self-aligning v'hen stacked. 



2-16. RACK MOUNTING. 

2-17. Preparation for rack mounting is illustrated in 
Figure 2-1. All necessary hardware is included in the 
supplied rack mounting kit. 



2-18. REPACKAGING FOR SHIPMENT. 

2-19. USING ORIGINAL PACKAGING. The same con- 
tainers and materials used in factory packaging can be 
obtained through the Hewlett-Packard sales andservlce 
offices listed at the rear of this manual. 



2-20. If tiie Model J405A is being returned to Hewlett- 
Packard for servicing attach a tag indicating the h*pe 
of service required, return address, model number 
and full serial number. Also, mark the container 
FRAGILE tc assure careful handling. 

2-21. In, any correspondence refer to the Instrument 
by model number and full serial number. 

2-22. USING OTHER PACK.\GING. The following 
general instructions should be used for repackaging 
with commercially -available materials: 

a. Wrap the instrument In heavy paper or plastic 
(If shipping to a Hewlett-Packard service office or 
center, attach a tag indicating the type of service re- 
quired, return address, model number, and full serial 
number. ) 

b. Use a strong shipping container. A double-wall 
carton made of 350 pound test mataslal^s^ adequate. 

c. Use enough shock -absorblng'mafer'lal (3 to 4 inch 

layer) around all sides of the instrument to provide 
firm cushion and prevent movement inside the con- 
tainer. Protect Che control panel with cardboard. 

d. Seal the shipping container securely. 

e. Mark the shipping container FRAGILE to assure 
careful handling. 
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1. PrcbeA. Input to channel A. The Voltmeter 
and Pbasemeter tune to probe A input frequency. 

I ‘ 

2. ProbeiB. Input tochannel B. A signal atprobe 
A Is required for phase measurement and for 
channel E amplitude measurement. 

3. LINE. Depresstoturn on 8405A; lamp lights. 
Pushbutton retainer unscrews for lamp 
replacement. 

4. AMPLITUDE Meter. Reads amplitude of 
fundamental component of signal applied to 
probe A or probe B. 

5. AMPLITUDE CHANNEL. Selects channel to 
be measured on voltmeter. 

6. AMPLITUDE RANGE. Sets AMPLITUDE 
meter scale. 

7. PH^E Meter. Reads phase angle between 
the fundamental components of signals applied 
to probes. 



6. PHASE RANGE. Set phase meter scale. Red 
ZERO control has at least ±10° range. 

9. PHASE FINDER. Overrides PHASE RANGE 
and PHASE METEROFFSET to select the ±180 
phase range and zero offset. Used to find phase 
angle whbc jt changing settings of controls, 

10. PHASE METER OFFSET. Used to reduce Input 
phase angle and allow use of expanded PHASE 
RANGE scales. Not usable unless a definite 
Input angle exists. 

11. APC UNIXXJKED. Lamp lights to Indicate 
8405A not tuned. Amplitude Is too low and/or 
FREQ RANGE - MHZ selector Is not set to the 
range which Includes fundamental frequency of 
probe A input. 

12. FREQ RANGE - MHz. Coarse tuning control 
to put Input signals within capture range of 
automatic fine tuning. Selected range must 
Include fundamental frequerxyof signal appll*^ 
to probe A. 

13. Probe Holder. 



{ 



I 
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Figure 3-1. Front Panel Features 
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SECTION III 

OPERATING INSTRUCTIONS 



3>1. INTRODUCTION. 

3-2. The Model 8405A Vector Voltmeter isadirect- 
reading, two-channel, tuned milllroltmeter-phase- 
nieterlor measuring ^e amplitudes of and phase angle 
between the fundamental components of two radio fre- 
quency voltages. The radio frequenc; range is 1 to 
1000 MHz, the phase range is 360 degrees, and the 
amplitude ranges are from at least 1.5 piillivolts to 
1 volt rms for reference channel A and from 100 
microvolts to i volt rrr.s for channel B. Supplied di- 
viders extend the uppi_-r limit of the amplitude ranges. 

3-3, The Vector Voltmeter consists of a phase- 
meter and ac voltmeter which have common inputs 
and tuning. The phasemeter continuously monitors 
the Inputs while the Voltmeter is switched manually 
to read channel A or channel B. 

3-4. APPLICATIONS. 

3-5. Information ^regarding specific system and mea- 
surement usage i{< provided in the Hewlett-Packard 
Journal Vol. 17, No. 9, and a series of HP Applica- 
tion Notes numbered 77. Copies of this literature are 
.'Wallable from your local sales and service office upon 
request (see offices listed at the rear oftjils manual). 

3>6. PAnU riATURIS. 

3 i7. Front and rear panel features are described in 
Figures 3-1 and 3-2, Description numbers match the 
numbers on the illustration. 

3-S. OPIRATINO PROCBDURiS. 

3-9. Figures 3*3 and 3-4 give step-by-step operating 
procedures. The steps of each procedure are num- 
bered, andthe illustration is numbered to correspond. 

3-10. OBNIRAL OPIRATINO AND 

MIASURIMINT CONSIDIRATIONS. 

3-11. INITIAL TURN-ON. 

a. Set rear-panel LINE switch to match line voltage. 

b. Check line fuse for rating beside number showing 
on LINE switch (1 amp 3AG for 115 Vac: 1/2 amp 
slo-blo 250V for 230 Vac). 

c. Connect power cable to line voltage. 

d. Press LINE button. The line button should glow 
indicating line power applied to instrument. 

3-12. INPUT PROBES. 

3-13. MECHANICAL FEATURES. 

a. Identifying rings: channel A, blue ring; chan- 
nel B, white ring. 



b. Metal parts: Since probes attach to accessory 
adapters by push-on friction couplings, metal parts 
must be clean and free of defects (l.e. , burrs and 
gouges). Also, pointed tips must be aligned with long 
axis of probe so that tips are not broken when inserted 
in adapters. 

0 . Storage and shipment: to protect probes, 
adapters such as the probe-to-BNC adapter should be 
left on when not In use. 

d. Tip replacement: Tips are removed by turning 
counterclockwise (use supplied accessory - HP Part 
Nn, 8710-0084, Nut Driver). Replacement tips should 
not be tightened excessively. Additional tips are 
available under HP Part No. 5020-0457. 

3-14. ELECTRICAL FEATURES. 

a. Probe burn-out: Maximum input is 1.4 volts 
rms and 2 volts peak; and ±50 Vdc to avoid probe 
burn -out. 

b. Interaction between cha .ielc: Do nc' connect 
both probes directly to same f>st potm. For common 
connection, both probes can be fitted with Isolators 
(HP 10216A) or 10:1 Dividers (HP 11576A). 

c. Sensitivity: Minimum input to probe A is 

1.5 mV, 1-10 MHz; 300 10-500 MHz; and 500 pV, 

SOO-IPOO MHz. For proiip B minimum input is 10 pV 
for entire range (1-1000 AJHz). 

3-15. INPUT SIGNALS. 

3-16. Phare and amplitude measurements can be 
made at any frequency be tween 1 and 1000 MHz. How- 
ever, the Vector Voltmeter is frequency selective and 
therefore must be tuned to input signals. Timing is 
semi-automatic with manual coarse tuning and auto- 
matic fine tuning. The automatic function tunes both 
channels simultaneously to the channel A signal. 
Thus, channel A signal determines the frequency at 
which measurements are made. 

3-17. A condition for tuningis that channel A be large 
enough to trigger tuning. Minimum required channel 
A amplitude is frequency dependent as follows: 1. 5 mV 
for 1-10 MHz, 300 pV for 10-500 MHz, and 500 pV 
for 500-1000 MHz. 

3-18. The Vector Voltmeter is a tuned device with a 
very narrow passband (±1 kHz) at the measurement 
frequency. Therefore, measurements can be made on 
complex waveforms, and amplitude-modulated signals 
as well as sinusoidal signals. Pulse modulated sig- 
nals, however, cannot be measured as the 8405A 
cannot tune to an Intermittent signal, 

NOTE 

With complex waveforms the 8405A tunes to 
the frequency of the component having the 
greatest amplitude in the tuning range 
selected. 
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1. PHASE RECORDER OUTPUT. DC voltage pro- 
portional to phase meter reading. Zero volts 
corresponds to zero phase reading, +0.6 Vdc 
open circuit corresponds to full scale positive 
phase reading, -0.5 Vdc corresponds to full 
scale negative phase reading regardless of 
phase range. 

2. 20 KHZ I. F. OUTPUT B. IF replica of chan- 
nel B RF waveform. Amplitude is the same 
as the RF waveform, but the fundamental fre- 
qu->ncy is always 20 kHz. 

3. 20 KHZ I. F. OUTPUT A. IF replica of chan- 
nel A RF waveform. Amplitude is the same 
as the RF waveform, but fundamental frequency 
is always 20 kHz, IF signals A and B have the 
same i^se relat” aship as the RF signals. 

4. AMPLITUDE RECORDER OUTPUT. DC volt- 
age outpi-.i proportional to voltage reading. 



Zero corresponds to zero volts, + 1 Vdc open 
circuit corresponds to full scale reading re- 
gardless of amplitude range selected. 

5. Identification Plate. 

6. +20V Fuseholder. Fuse Is overcurrent pro- 
tection for the Internal +20 Vdc power supply. 

7. -20V Fuseholder. Fuse is overcurrent pro- 
tection for the internal -20 Vdc power supply. 

3. Power Cable Connector. 

9. LINE Voltage Switch. Permits operation from 
115 or 230 volt ac line. Number visible on 
slider is operating voltage. Adjacent number 
on panel is correct line fuse rating. 

10. LINE Fuseholder. Fuse should have rating 
adjacent to number visible on line switch slider. 



Figure 3-2. Rear Panel Features 
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CAUTION 

probes. Maximum Input- 
±60 volts do or 2 volts peak (4 volts pp). 

changes between test points 
should not exceed 50 volts dc to avoid 
Uanslent pulses. Transient pulses 

probe. 

reason a blocking capacitor can- 
not be used In series with the probe to 
measure ac Inaclrcuit with a dc potenUal 
of greater than 50 V. 

Connect equipment for calibration as shown 
ajwve. Push LINE switch. Pushbutton should 



Set AMPLITUDE 



Apply signal to RF INPUT 
CHANNEL to A. 

FREQ. RANGE-MHz to include measire- 
ment frequency, APC UlfLOCKED lightshc jld 

KciiZ!"/, siosA is .f„Vi 

fi must be at least L5 mV 

(10-500 MHz); or 500 pV 
withln^^F^F Q ^“‘"P““*'®<I«encyls changed 
UNlJi^KPn «ANGE selected, APC 
t^LOCKED may flash every 1.6 MHz. This 
is normal, 5405A is retunlng.) 



6 . 



Set PHASE RANGE to ±180 

OFFSET to 0, and adjust 

zero phase meter reading. Switch RANGE* to 
±0 and re-zero as necessary. 



, PHASE METER 
PHASE ZERO for 



PIANMEL 10 B and AMPU- 

Sim** ° voltmeter 

reading. Record reading. 

fl^vlce under test Into circuit as shown 
amplitude range to obtain on- 

oJ^ain°ni w ^ Res^^^^al attenuation 

or gain of device Is difference between re- 
corded reading of step 5 and voltmeter reading. 

finder phase 

‘ R meter needle goes to left f-l 

0'>-8cale reading. To 

n?fSIr reading and 

settlneta setting. For example, If offset 

is ±6 then range 

IB ± 0 , then the actual angle is +46°. 



Figure 3-3. Transmission Line Measurements 
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CIRCUIT UlOEft TEST 
(SUCH AS JdHNt AMPLIFIERS 



U mj 
■n n 


908A 


7^ ^ 
IIS56A 


— n~ 

IIS49A 


5011 


PROBE 


POWER 


ICAO 


TEE 


SPLITTER 



CAUTION 

Do NOT burn out probes. Maximum Input: 

±50 volts dc or 2 volts peak (4 volts pp). 
Potential changes between test points 
should not exceed 50 volts dc to avoid 
transient pulses. Transient pulses 
greater than 50 V will burn out the probe. 

For this reason a blocKlng capacitor 
cannot be used in series with the probe to 
measure ac Inacircuit with a dc potential 
of greater than 50 V. 

1. Connect equipment as shown above. Push 
LINE button. Pushbutton should glow. 

2. Connect appropriate adapter (10:1 Divider or 
Isolator) to ch^nel B probe. Insert channel A 
probe in probe tee (11536A), with no adapter 
attached. NOTE: A probe adapter is NOT for 
use on a probe to be in^v rted in a probe tee 
(11536A). 

3. Connect ground clip (HP 10213-02102) to 
channel B probe adapter. 

CAUTION 

Make sure ground clips do not spring off 
causing short circuits. 

4. Apply signal to RF INPUT. Set AMPLITUDE 
CHANNEL to A. 

5. Set FREQ RANGE -MHz to range which includes 
measurement frequency. APC L'NLOCKED 
light should go out. NOTE: Channel A input 
must be at least 1.5 mV (1-10 MHz); 300 ^V 
(10-500 MHz); or 500 ±V (500-1000 MHz). 



Set PHASE RANGE to ±180 and PHASE METER 
OFFSETtoO. Set AMPLITUDE CHANNEL 
to B. 



7. CIRCUIT PROBING CAUTIONS. 

a. Always touch probe tip to circuit ground 
before and after touching any test point. 

b. With Isolator (HP 10216A): Maximum 
test point voltages are 2 voUs peak (ac) and 
±50 volts (dc). 

c. With 10:1 Divider (HP 11676A): Maximum 
test point voltages arc 15 volts peak (ac) 
and ±50 volts (dc). 

d. To minimize stray capacitance effects, the 
metal barrel of the probe adapter must be 
connected to circuit ground as close to test 
point as possible (using furnished metal 
ground clip). 

8. Monitor circuit Input by probing circuit with 
channel B probe. Using PHASE ZERO, 
adjust for convenient PHASE METER refer- 
ence. Record Phase and Amplitude Meter 
readings as references for all other circuit 
measurements. 

9. For other circuit measurements, donotchange 
PHASE ZERO setting. Thus, all circuit phase 
measurements are relative to the reference 
made in step 8. 



Figure 3-4. In-Circuit Measurements 
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3-19. For amplitude measurement of tne signal, the 
signal must be applied to prob^/ A. If the sensitivity 
of channel B is needed, a slgrial at the measurement 
frequency must be applied to channel A for 8405A 
timing and the signal to be measured can be applied to 
channel B probe. 



3<a0. IN-CIICUIT MIASURBMSNTi. 

3-21. PROBING IN CIRCUITS. The main consider- 
ations for measurements made by probing in circuits 
are the effects of the input impedance of the probe, 
the Impedance of the circuit at the point of measure- 
ment, the injection of sampling signal by the probe, 
and the method of grounding the probe, 



3-22. CIRCUIT LOADING. 

3-23. Probe Input Impedance at the measurement fre- 
quency can load the circuit under test in a way that 
alters its performance p .d so produces erroneous 
readings. The input impedance of a probe is 0.1 meg- 
ohm shunted by 2. 5 picofarads . With 10:1 divider 
(HP 11576A) attached input impedance Increases to 
1 megohm shunted by 2 picofarads. However, use of 
a divider reduces amplitude sensitivity by a factor of 
10, increases amplitude measurement error, and adds 
phase error when used on one probe only. 



3-24. CIRCUIT IMPEDANCE. 



3-25. Variations in test point impedance from point 
to point influence the probes and can cause measure- 
ment errors. For instance, amplitude measurement 
error can be +0 to -2% with a lest point Impedance of 
25 to 1000 ohms. Phase measurement error will be 
less than ±2® for test point impedance variations of 
from 0 to 50 ohms, and less than -9® for test point 
impedance variations of from 25 to 1000 ohms. These 
errors can be eliminated by the 10:1 divider or iso- 
lator probe accessories which are partlc-'arly effec- 
tive in fixed-frequency measurements where their 
own frequency-dependent error effects are not a 
consideration. 



3-26. SAMPLING SIGNAL. 

3-27. The signal from the probes is the same cue that 
down-converts the input frequency to tiie frequency at 
which measurements are made. The signal coislsts 
of pulses 0.3 nanoseconds wide with a repetition rate 
between 0.98 and 2 MHz and amplitude determined by 
the bandwidth and Impedance of Uie circuit under test. 
The actual pulse rate depends upon the frequency of the 
signal applied to probe A, but is stable at any given 
frequency. Into a SO-ohm impedance, p»ilse amplitude 
is approximately 60 microvolts per megahertz of cir- 
cuit bandwidth to a maximum of about 2000 MHz. To 
prevent these signals from reaching and affecting the 
circuit-under -test, the 10:1 divider probe adapters 
should be used. 



3-28. PROBE GROUNDING. 

3-29. The metal barrel at the tip of the probe or 
accessory if used should be connected to the ground of 
the circuit under test as close to the test point as 
pcssible. The supplied metal clips are for grounding 
the isolator and divider accessories. The standard 
probe does not require grounding. 

CAUTION 

Make sure ground clips do not spring off 
causing short circuit. Do NOT attempt to use 
these ground clips with tlie standard probes. 



9-30. COAXIAL MIASURIMINT$. 

3-31. For measurements in transmission lines the 
prime considerations are the discontinuities due to 
the probes and the signal injected by the probes For 
monitoring signals in 5(bohm lines, the Model li636A 
Tee is convenient. The signals from the probes are 
described in Paragraph 3-26. 



3-33. SWIPT-miQUINCY OPIRATION. 

3-33. Continuous phase and amplitude measurements 
can be made on signals which change frequency with 
time provided that the rate of change does not ext ,ed 
15 MHz/ second and that the frequency remains within 
the automatic fine tuning range. As the input frequency 
changes APC UNLOCKED flashes momentarily about 
every 1.6 MHz. This is a normal occurrence and 
does not produce any measurement uncertainty. Fixed 
frequency measurements at these frequencies have 
the same accuracy as measurements at any other 
frequency. Best operation is achieved sweeping down 
in frequency. 

3-34. ZIRO-SITTINO THI PHASIMniR. 

3-35. Use accessory isolators or dividers to prevent 
interaction between the probes. For in-circuit mea- 
surements (Figure 3-4) zero phase indication is ob- 
tained by placing the prolies at the same point and 
adjusting PHASE ZERO. 

3-36. For measurements in 50-ohm transmission 
lines, to make ^ero adjustment independent of fre- 
quency an arrangement such as that shown in Fig- 
ure 3-3 can be used. This arrangement is typical of 
what might be used for a phase, residual attenuation 
or gain measurement. If the electrical path lengths 
between signal source and probe are equal, a zero 
adjustment is unaffected by change of input frequency. 
Although standard components may be u.sed to as- 
semble the two path arrangement, like components 
should be by the same maker and coupling should be 
done carefully. Small differences in the electrical 
lengths of the branches do not significantly affect zero 
accuracy at test frequencies below 500 MHz. For 
moasurements above 500 MHz length differences can 
be detected by Interchanging the probes after Initial 
zeroing. Any change in phase reading indicates the 
branches do not have equal electrical length. This 
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condition can be corrected by component substitution 
or it can be compensated tor In the zero adjustment. 
The purpose of the pads In Figure 3-3 is to reduce 
measurement errors caused by mismatch between the 
type N and probe tees. 



3-97. 30 kHz It OUTPUTS. 

3-38. The rear -panel 20 kHz IF outputs A and B are 
replicas of the RF signals applied to probes A and B. 
The IF signals have the same waveform, amplitude 
(up to 1 volt rms), and phase relationship as the RF 
signals, but the fundamental frequency of the IF signal 
is always 20 kHz and the harmonics of the RF signal 
are corresponding harmonics of 20 kHz. Up to 
approximately the twelfth harmonic of the RF funda- 
mental can be reproduced in the IF signal, provided 
that the twelfth harmonic of the RF signal is within the 
frequency range of the Vector Voltmeter. 

3-39. The IF slgnalls obtained by a sampling process; 
therefore, the wave displayed by an oscilloscope con- 
sists of narrow, shallow steps which closely duplicate 
the RF waveform. The IF outputs can be used to dis- 
play RF waveforms with low frequency oscilloscopes 
and to make distortion measurements of RF signals 
with low frequency wave analyzers. 



3-40. USI OF SUPPLIID PROll ACCISSORIIS. 

3-41. MODEL U576A 10:1 DIVIDER. The lOd divider 
accessories decrease probe input sensitivity. The 
input impedance of the probe-divider combination is 
1 megohm shunted by 2 picofarads. Input sensitivity 
is decreased by a factor of 10. 



3-42. The dividers can be used to measure voltages 
of Increased amplitude, to effectively eliniinate mea- 
surement errors due to variations in test point im- 
pedance, and to reduce the amplitude of the sampling 
signal from the probe. 

NOTE 

The lO'i Divider and/or Isolator adapters 
are not for use in a Probe Tee, such as the 
HP 11536A, HP 11576A, or HP 11063A. 
These adapters are for use: (1) When 8405A 
probe is connected to a DNC, Type N, or any 
other common tee; (2) Who.“> 84 0 5A probe is 
used for in-clrcuit-type measurements. 



3-43. MODEL 10216A ISOLATOR. The iSoUtor 
accessories eliminate the effects of variations in test 
point impedance on measurement accuracy. An iso- 
lator adds no more than 3 picofarads to probe input 
capacitance. 

3-44. In addition to being used to isolate test point 
impedance from the probes, the isolators can be used 
to prevent interaction between the probes when they 
are applied to the same test point. 

3-46. GROUNDING CLIPS. The grounding clips are 
for use with the Divider and Isolator probe acces- 
sories. They clip onto the narrower metal barrel Just 
behind the tip, and should be used to connect to circuit 
ground as near the test point as possible. 

3-46. MODEL 10218A BNC ADAPTER. BNC adapter 
converts probe tip to a conventional BNC male RF 
connector. 
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SKCTiON IV 

PRINCIPLES OF OPERATION 



4-1. OINBRAl. 

4-2. The Vector Vv»Umeter converts two RF signals 
of the same fundamental frequency in the range from 
1 to 1000 MHz to two 20-kHz IF signals. The IF sig- 
nals retain the same amplUudes, waveforms, and 
phase rela,iIon«'hlp. Consequently, the fundamental 
components of the IF signals have the same amplitude 
and phase relationships as the tundamental components 
of the RF signals. The IF signals are filteredand then 
measured by a voltmeter and a phasemeter. 



4-3. SIMPIIFIID BLOCK DIAGRAM 
OISCRIPTION. 

4-4. The Vector Voltmeter, shown simplified InFlg- 
ure4-l, consists of a two-ch^elRF-to-IF converter, 
an ac voltmeter, and a phasemeter. 

4-5. RF-TO-IF CONVERTER, The converter 
changes two RF signals (Va and Vb) which have the 
same fundamental frequency to two IP signaln with 20 
kHz fundamental frequencies. These IF signals have 
the same waveforms, amplitudes, andphase relation- 
ship (4>) as the RF signals. The 20 kHz sinusoidal 
fundamental components (Vaf ^bf) ® extracted 
from the IFslgnalsby narrowband filters. These sin- 
usoids have the same amplitudes and phase relation- 
ship as the fundamental components of the RF input 
signals. 

4-6. VOLTMETER. The voltmeter, a conventional 
ac voltmeter, is switched manually to measure the 
amplitude of either IF sinusoid. 

4-7. PHASEMETER. Beforeapplicationtothephase- 
meter the 20 kHz sinusoids are amplified and clipped 
to remove amplitude difference and retain only the 
phase difference <{>. In the phasemeter the clipped 
Bine waves Vc become triggers spaced in time in pro- 
portion to the phase difference between sine waves 
Vaf and Vbf- The triggers generate a square wave 
with symmetry proportional to the time between trig- 
gers and therefore the phase difference. This square 
wave controls the current that operates the phase 
meter . The average meter current is governed by the 
symmetry of the square wave; therefore, the meter in- 
dication is proportional to the phase difference <>. Thus 
the phasemeter measures the phase angle between the 
fundamental components of the RF input signals. 



4-8. RECORDER OUTPUTS, For external monitor- 
ing and recording a voltage proportional to the phase 
meter reading, a voltage proportlwial tothe amplitude 
meter reading In volts, and IF replicas of the input RF 
signals are available at separate rear-panel outputs. 



4-9. DITAILIO BLOCK DIAGRAM 
DiSCRIPTION. 

4-10. CIRCUIT SECTIONS. 

4-11. Figure 7-4 is a detailed overall block diagram 
of the Vector Voltmeter which includes the schematic 
location of circuit oectionsby page number. As shown 
in the diagram, there are five main circuit sections; 
identical channel A and channel B RF-to-IF Con- 
verters, anAutomatic PhascControl Section, a Phase- 
meter, and a Voltmeter. 

4-12. The RF-to-IF Converters and the Automatic 
Phase Control section produce two 20 kHz sine waves 
which have the same amplitudes andphase relation- 
ship "is the fundamental components of the RF signals 
applied to channels A and B. 

4-13. The Phasemeter section continuously monitors 
these two 20 kHz sine waves and provides a meter dis- 
play of the phase angle between them. The Voltmeter 
section is manually switched to channel A or channel B 
20 kHz sine wave and provides a meter display of the 
amplitude. 

4-14. CIRCUIT DESCRIPTIONS. 

4-15. Detailed circuit descriptions are given in Fig- 
ures 7-6 through 7-18 of this manual. The descrip- 
tions are in the form of duplicate diagrams wltli word 
descriptions in place of circuits or circuitparts. Only 
those circuit sections which are not fully described on 
the diagrams are included in this section. 



4-16. THI RP-TO-ir CONV4RTIRS. 

4-17. As shown in Figure 4-2, the RF-to-IF conver- 
ters are the Input sections of the Vector Voltmeter. 
The Converters change any two RF signals of the same 
fundamental frequency in the rangefrom 1 to 1000 MHz 
to two 20 kHz sine waves with the same amplitudes 
and phase relationship as the fundamental components 
of the RF signals. 

4-18. Channel A Converter is the same as channel B 
Converter. Each Converter consists of a sampler and 
a tuned amplifier. The sampler produces a 20 kHz 
waveform replica of the RF input waveform, and the 
tuned amplifier extracts the 20 kHz fundamental com- 
pement from this waveform replica. 

4-lC. SAMPLING. 

4-20. As used in the Vector Voltmeter, sampling is 
a time-stretching process with which a high frequency 
repetitive signal is duplicated at a much lower fre- 
quency. The low frequency signal is obtained bj ac- 
cumulating amplitude samples taken from different 
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Figure 4-1. Simplified Overall Block Diagram 
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Figure 4-2. Basic Input Circuitry 



occurrences of, and. at progressively later points on, 
the high frequency .vaveform. The time ^aken to col- 
lect enough sample 8 to reconstruct a cycle of the high 
frequency signal is much longer than the period of one 
cycle of the sampled waveform. Thus, the high fre- 
quency ~»aveform Is time-stretched to a low frequency 
waveform (Figure 4-3). 

4-21. SAMPLER. 

4-22. The sampler is the means of reconstructing a 
fast waveform on a much longer time base. Very 
simply, the sampler is an electronic switch between 
the fast vaveform and an input capacitor as shown in 



FAST 

VAVEFORN 



1/VWV„„“ 




REPRODUCTION 



Figure 4-3. Fast Waveform Reproduced on 
Slower Time Base by Sampling 
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SAMPLING PULSES 




Figure 4-4, Simplified Diagram at a Sampler 



Figure 4-4. Each time the switch Is closed the capac- 
itor charges to the voltage of the input signal and holds 
this voltage until the switch closes again. With ap- 
propriate timing of the switch the voltage on the capac- 
Uor reconstructs the sampled waveform with a series 
of eteps. In this way a cycle of the fast waveform is 
reproduced in whatever the Interval needed to collect 
enough samples to make a faithful reproduction. In 
the Vector Voltmeter the switch is electronic andcon- 
trolled by very short duration pulses. These pulses 
close the switch for such a short time that the storage 
capacitor does not fully charge to the voltage of the in- 
put signal. Between pulses a feedback circuit supplies 
enough charge to make the stored voltage equal the 
iiqiut signal voltage. 

4-23, (hie sampler is in each Input channel. The 
sampltag switches, or gates, are operated by pulses 
from the same source; therefore, samples are taken 
at the same Instant In each channel, and the phase re- 
lationship of the Input signals is preserved In the IF 
signals. 

4-24, CIRCUIT DESCRIPTION. 

4-25. There are two identical samplers, one at the 
imiut to each channel. The circuits of channel A samp- 
ler we on assemblies AlAl and A3, and the circuits 
of channel B sampler are on assemblies A2A1 and A4 
Assemblies AlAl and A2A1 are housed in the Input 
p^robes of channels A and B, respectively. (See 



4-27. The voltage across the input capacitor is the in- 
put of a two stage amplifier. Feedback from the output 
to the input of this amplifier completes the char^^ing of 
the input capacitor. The amount of feedback is arlable 
so that the IF voltage output of the sampler when the 
input capacitor is fully charged can be set to equal the 
RF Input voltage when the sample was taken. This 
feedback charging process takes place in a small frac- 
tion of the time between samples, and the charge holds 
from sample to sample because there Is no discharging 
circuit. ^ 

4-28. The reverse biasing of the sampling gate diodes 
Is a critical factor in the operation of the samplers 
The reverse bias must prevent the largest signals in 
the input range from causing the diodes to conduct, yet 
it must allow the fixed amplitude sampling pulses to 
forward bias the diodes In a way that gives best sam- 
pling efficiency. 

4-29. Sampling efficiency is the measure of how nearly 
the sampler output voltage duplicates the Input volt- 
age. Since the sampler characteristically averages 
^yin^put voltage change that occurs during the sample, 
the shorter the sampling time the greater the sampl- 
ing efficiency. Sampling time is governed by the width 
of the sampling pulse at the point where it exceeds the 
back bias on the sampling diodes. Since the sampling 
pulses are roughly triangular but of fixed amplitude! 
Mmpling time depends upon the level of reverse bias. 
Each sampling gate has a bias control. 



4-26. As shown in the simplified diagram of Figure 
4-2, each sampler consists of a sampling gate, an 
amplifier Input capacitor, an ac feedback circuit and 
a revise bias circuit. The sampling gate is between 
the RF input signal and amplifier input capacitor. The 
gate is a bridge of four fast-switching, hot carrier 
diodes which are normally back biased, by reverse 
bias network, so that the input signal does not cause 
them to conduct. When the input signal is to be sam- 
pled, pulses of very short duration momentarily over- 
come the back bias and switch the diodes into conduc- 
tion. The amplifier input capacitor then starts to 
charge toward the voltage of the input signal. However 
the sampling pulses are of such short duration that the 
capacitor charges to only a fraction of the input volt- 
^ while the bridge diodes are conducting. The rest 
of the charging is done between samples. 



— uy me reverse 
Bias Network. Operation of the reverse bias is as 
follows: While the diode gate is closed, the Reverse 
Bias Network shifts the bias voltages applied to either 
Bide of the gate so that the sampling gate output volt- 
age is centered between them. This ensures equal 
levels of rwersebias voltage applied to each diode of 
the gate. The two tum-on pulses are applied to the 
diode gale simultaneously. Since these pulses have 
opposite polarity and should be Identical, they will 
tarn on both sides rf the gate simultaneously. Also, 
if they are Identical and of opposite polarity they will 
cancel each other at the input and output of the gate. 

uul’ H°'^ever, due to slight differences in the amp- 
litudes and shapes, the sampling pulses do not quite 
cancel Compensation for these effects and proper 
operation of the sampling gate is as follows; I. Fine 
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adjustment of the Reverse Bias Network for proper 
centering operation is set by the Symmetry Adjust, 
A3R15 for Probe A A4R15 for Pr<*e B; 2. The on- 
time, or sampling efficiency of the diode gages, is ad- 
justed by varying the level of reverse bias which the 
pulses must overcome with the Bias Adjust , A3R20 for 
Probe A, A4R20 for Probe B; 3. Fine adjustment of 
AC feedback which ensures that sampling gate output 
is equal to RF Input level, is made with the Gain 
Adjust, A3R5 for Probe A A4RS for Probe B. 



4-33. THI AUTOMATIC PHAil CONTROL. 

4-33. Tne Automatic Phase Control (APC) is a self- 
tuning local oscillator which generates the sampling 
pulses for both RF-to-IF Converters and automatically 
controls the pulse rate to produce 20 kHz IF signals 
which have the same phase relationship as the RF input 
signals. 

4-34. The APC is operated by the output of channel A 
sampler and consists of three main sections as shown 
In Figure 7-4. These are the Sampling Pulse Genera- 
tor, Search, and Phase Comparator sections, the SPG 
section produces two in-step pulses. One gates a 
sample in channel B. The sampling pulse rate is con- 
trolled by a voltage tuned oscillator (VTO) for which 
the tuning voltage is supplied by the search and lock 
phase-comparator sections. 

4-35. The Search and Phase Comparator sections 
frequency-lock and phase-lock channel A IF signal to 
a 20 kHz ••eference oscillator. To get Initial locking 
the search section applies a ramp voltage to the VTO. 
This ramp voltage sweeps the sampling pulse rate 
until channel A IF is 20 kHz and in phase with the ref- 
erence oscillator. Then the sweep stops and the lock 
section holds channel A IF in phase with the reference 
oscillator. The lock section also regulates the sam- 
pling rate to follow small changes of frequency at 
probe A input provided that the rate of changedoes not 
exceed 15 MHz per second. 

4-36. SEARCH SECTION. 

4-37. The search section consists of the circuit sec- 
tions outibied in Figure 7-4. The section varies the 
sampling rate until the I ;:nda mental frequency of chan- 
nel A sampler output is 20 kHz with the same phase 
as the 20 kHz Reference Oscillator and the same 
polarity as the RF input signal. 

4-38. The inixit to the search section is the output of 
channel A sampler. If the sampler output does not 
have a fundamental frequency of 20 kHz the Search 
Ramp Generator produces a ramp voltage which sweeps 
the output frequency of the Voltage Tuned Oscillator. 
Since the VTO controls the rate of the Sampling Pulse 
Generator, the sampling rate follows the VTO 
frequency. 

4-39. When the sampling rate is such that the funda- 
mental frequency of channel A sampler output is 20 
kHz and In phase with the 20 kHz Reference Oscillator 
(All Assy) searching stops and thus the lock section 
holds sampling rate. 



4-40. The VTO frequency, and therefore the sampling 
rate can be varied from 0. 98 to 2 MH'’ . For any fre- 
quency in the input range of channel a many sampling 
rates in thirf range can produce an IF waveform with a 
20 kHz fundamental frequency. However, only one 
sampling rate gives the truest reproduction of the RF 
waveform, and that is the highest sampling rate for 
which the resulting IF waveform has the same polarity 
a*' the RF waveform. Thus, the main requirements 
for the signals out of the samplers are a fundamental 
frequency of 20 kHz, polarity the same as the RF input 
waveform, and a high sampling rate. 

I 

4-41. The 20 kHz fundamental frequency is obtained 
by locking the fundamental frequency of channel A 
sampler output to a 20 kHz reference oscillator. Cor- 
rect IF waveform polarity is obtained with an identifier 
circuit t*~at stops a searchat the highest sampling rate 
that has a multiple 20 kHz below the input frequency. 
High sampling rate is assured by having each search 
sweep the sampling rate from the high to the low end 
of its range, and by restricting the sweep to the highest 
range of sampling rates which can produce IF signals 
for the selected input frequency range. 

4-42. To further increase search efficiency the slope 
of the VTO tuning ramp is automatically varied during 
the search by the Frequency to Voltage Converter to 
control the speed of the search; the farther the sam- 
pling rate from lock, the faster the sweep. 

4-43. The part of the search circuit that assures the 
same polarity in the sampler output and RF Input is 
the Sideband Identifier which stops the search at the 
highest sampling rate which has a multiple 20 kHz be- 
low the fundamental frequency of the input RF signal. 
The Sideband Identifier operates as follows. Sampler 
A output is amplified, filtered, and clipped to give a 
square waveshape. This square wave Is converter by 
Phase Inverter A12Q1 to two square waves with a phase 
difference of IBO**. One of these square waves is the 
input to the Sideband Identifier. The Identifier Is a 
sampling phase detector triggered by the 20 kHz Ref- 
erence Oscillator. When the sampling rate in chan- 
nel A RF-to-IF Converter is producing an IF signal of 
the correct polarity the output of the Identifier has a 
polarity that stops the search. 

4-44. While searching is in progress Lamp Driver 
A12Q6 holds the front-panel APC UNLOCKED lamp 
lighted. 

4-45. When the tuning ramp applied to the VTO by the 
search circuit readies the voltage that gives the correct 
sampling rate in the RF-to-IF Converter the search 
stops and aholdlng circuit applies an equivalent static 
voltage to the VTO. The holding circuit consists of the 
Phase Comparator outlined in Figure 7-4, and ope- 
rates as follows: Voltage samples timed by the 20 kHz 
Reference Oscillator are taken from the fundamental 
component of sampler A output. If thefreqnency of the 
fundapiental is 20 kHz the voltages of the sampler are 
equal and within the tuning voltage range of the VTO, 
For a particular frequency at the input to sampler A, 
the voltages of these holding circuit samples tune the 
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VTO to the frequency which gives the sampling rate 
which produces a 20 kHz IF. The holding circultalso 
permitstne signal into sampler A to changefrequency 
a small amount without causing a search. 

4-46. The holding circuit is arranged so that two sam- 
ples are taken from every cycle of sampler A output. 
This feature gives faster response to any tendency to- 
ward IF change. The Limiter Amplifier converts 
sampler A output to a square waveform. The Low 
Pass Filter and +90" Phase Shifter extracts thefunda- 
mental ccriponent from this waveform and shifts it in 
phase to lead by 90". Phase Inverter AI1Q2 converts 
this fundamental component to two signals with the 
same waveshape but different in phase by 180°. Each 
of these signals is an input to an IF Sampler. The 
other input to each sampler originates at the 20 k. l 
Reference Oscillator. The 20 kHz Reference Oscil- 
lator has two outputs which approximate square waves 



a.id have steep negative-go .ng slopes. These square 
waves differ in phase 160'’; therefore, the negative- 
going slopes are separated in time by 25 microseconds. 
These slopes trigger the Pul^e Generators to produce 
negative pulses 25 micresf >« apart. The pulses 
gate the IF Samplers. If the . .it mental frequency rf 
sampler A output is 20 kHz the samplers are gated to 
pass small segments from the negative-going slopes 
of the signals from the phase Inverter, and these seg- 
ments all have the same voltage and are within the 
tuning voltage of the VTO. 



4-47. Decoupling diOuCB A19CR1 and A20CR1 prevent 
crosstalk between channel A input andchannel B input. 
Delay Line A17 is a section of transmission line which 
can be mechanically adjusted to equalize the electrical 
distance from the Sampling Pulse Generator to the 
samplers. 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION. 

5-2. This section provides Instructions for perfor- 
mance testing, calibrating, troubleshooting, and re- 
pairing the Vector Voltmeter. If the serial prefix (the 
first three numbers of the serial number) of your In- 
strument is different than that listed on the title page 
of this manual, then there are differences between your 
instrument and the Instrument described in this manual 
(x'vfer to Paragraph 1-20). 

PIRFORMANCt TiSTINO. 

5-4. PURPOSE. The procedures listed in Table 5-2 
check B405A performance for incoming inspection, 
periodic evaluation, calibration, and troubleshooting. 
The tests can be performed without access to the in- 
strument interior. The specifications of Table 1-1 
are the performance standards. 

5-5. TEST EQUIPMENT REQUIRED. The test in- 
struments and accessories required to make the per- 
formance checkis arc listed in Table 5-1. Test instru- 
ments other than the ones listed can be used provided 
their performance equals or exceeds the Critical 
Specifications listed. 



5-6. ADJUSTMINTS. 

5- 7. PURPOSE. The procedures listed in T.ble 5-3 
outline the adjustments necessaiy to align the 6405 A. 
The adjustments are sequential and should always be 
made In the order given. However, realignment of the 
Power Supply does not normally have to be followed by 
any of the other adjustment procedures. These adjust- 
ments should be made only when it is determined that 
the Instrument is not operating properly. Todetermine 
proper operation, refer to Paragraph 5 >3. 

6- 8. TEST EQUIPMENT REQUIRED. The test instru- 
ments required for alignment are listed in Table 5-1. 
Test Instruments other than those listed may be used 
provided their performance eq;uals or exceeds the 
Critical Specifications listed. 

5-9. TROUBLCSHOOTINO. 

5-10. LOCATING TROUBLE. 

5-11. Always start locating trouble with a thorough 
visual Inspection for burned-out or loose components, 
loose connections, or any conditions which suggest a 
source of trouble. Check the fuse to see that it is not 
open. 

5-12. If trouble cannot be Isolated to a bad component 
by visual inspection, the trouble should be Isolated to 
a circuit section. Isolation to a circuit section can be 
accomplished by using the troubleshooting charts(Table 
5-4 through 5-9). To isolate trouble to adefinlte circuit 
component, refer to the next paragraph. 



5-13. COMPONENT TROUBLE ISOLATION. 

5-14. The following procedures and data are given to 
aid in determining whether a transistor is operational. 
Tests are given for both in-circuit and out-of-circult 
transistors and should be useful in determining whether 
a particular section trouble is due to afaulty transislor 
or an associated component. 

5-15. IN-CIRCUIT TESTING. 

5-16. The common causes of transistor failures are 
internal short- and open-circuits. In transistor cir- 
cuit testing the most important consideration is the 
transistor base - emitter junction. Like the control 
grid of a vacuum tube, this is the operational control 
point in the transistor. This Junction is essentially a 
solid-state diode. For the transistor to conduct, the 
diode must conduct; that is, the diode must be forward 
biased. As with simple diodes, the forward-bias po- 
larity Is determined bythe materials forming the Junc- 
tion. Use the transistor symbol on the schematic 
diagram to determine the bias polarity required to 
forward-bias the base-emitter Junction. Figure 5-1 
shows transistor symbols with terminals labeled. 
Notice that the emitter arrow points toward the type N 
material. The other two columns of the Illustration 
compare the biasing required to cause conduction and 
cut-off in transistors and vacuum tubes. If the trans- 
istor base-imltter diode (Junction) is forward-biased 
the transistor conducts. It the diode is heavily forward- 
biased, the transistor saturates. However, if the base- 
omltter diode is reverse-biased the transistor is cut 
off (open). Ihe voltage drop across a forward -biased 
emitter -base diode varies with transistor collector 
current. For example, a germanium transistor has a 
typical forwird-bias, base-emitter voltageof 0.2-0. 3 
volts when collector current is 1-10 ma, and 0.4-0. 5 
voltswhencollector current la 10-100 ma. In contrast, 
forward-bias voltage for silicon transistors is about 
twice that for germanium types; about 0.5-0. 6 volte 
when collector current Is low, a.nd about 0. 8-0.9 volts 
when collector current is high. 



5-17. When examining a transistor stage, first deter- 
mine if the emitter-base diode is biased for conduction 
(forward-biased) by measuring the voltage difference 
between emitter and base. When using an electronic 
voltmeter, do not measure directly between emitter 
and base: there may be sufficient loop current between 
the voltmeter leads todamagethe transistor. Instead, 
measure each voltage separately with respect to a 
voltage common point (e.g., chassis). If the emitter- 
base diode la forward - biased, check for amplifier 
action by short-circuiting base to emitter while obser- 
ving collector voltage. The short circuit eliminates 
base-emitter bias and should cause the transistor to 
stop conducting (cut off). Collector volt- 
age should then ohift to near the supply volt- 

5-1 



section V 



Model 8405A 



age. Any difference is due to leakage current through 
the transistor and, In general, the smaller this cur- 
rent, Uie better the transistor. If collector voltage 
does not change the transistor has either an emitter- 
collector short circuit or emitter-base open circuit. 

B-13. OUT-OF-CmCUIT TESTING. 

5-10. The two common causes of transistor failure 
are Internal short- and open-circuits. Remove the 
transistor from the circuit and use an ohmmeter to 
measure interna! resistance. See Table 5-lA for 
measurement data. 



CAUTION 

Most ohmmeters can supply enough current 
or voltage to damage a transistor. Before 
using an ohmmeter to measure transistor 
forward or reverse resistance, check its 
open-circuitvoltage and short-circuit current 
output ON THE RANGE TO BE USED. Open- 
circuit voltage must not exceed 1.5 volts and 
short-circuit current must be less than 3 mA. 
See Table 5-lB for safe resistance ranges 
for some common ohmmeters. 



'rable 5-lA. Out-of-Clrcult Translator 
Resistance Measurements 



Table 5- IB. Safe Resistance Ranges 
for Common Ohmmeters 



Transistor 

Type 


Connect Ohmmeter 


Measure 


Pos. 
lead to 


Neg. 
lead to 


Resistance 

(ohms) 


PNP 


Small 


emitter 


base* 


200-250 


Signal 


emitter 


collector 


lOK-lOOK 


Ger- 

maniraum 


Power 


emitter 


base* 


30-50 




emitter 


collector 


several 

hundred 


PMP 


Small 

Signal 


emitter 


base* 


lOK-lOOK 


Silicon 


emitter 


collector 


very high 
(might 
read open) 


NPN 

Silicon 


Small 

Signal 


base 


emitter 


1K-3K 


collector 


emitter 


very high 
(might 
read open) 


Power 


base 


emitter 


200-1000 




collector 


emitter 


high, often 
greater 
than IM 



* To test for U’anslator action, add collector-base 
short. Measured resistance should decrease. 




HP 427A 



HP 410C 



HP 410B 



HP 414A 



SuiC 

Kangc(s] 


Open 

Ckt 

Voltage 


Rx IK 


I.OV 


Rx lOK 


l.OV 


R X lOOK 


I.OV 


Rx IM 


l.OV 


Rx lOM 


I.OV 


Rx IK 


1.3V 


Rx lOK 


1.3V 


RxlOOK 


1.3 V 


R X IM 


1.3 V 


Rx lOM 


1.3V 


Rx 100 


I.IV 


Rx IK 


I.IV 


Rx lOK 


I.IV 


R X lOOK 


I.IV 


Rx IM 


I.IV 


500K 




ISOK 


0.5V 


50K 


0.3V 


15K 


0.2V 


Rx 100 


1.5V 


lx IK 


1.5V 





10 pA 
1 (iA 






Red 

Black 




1.1 mA 



11 nA 




Slack 

Red 



1 mA Red 
Black 
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Figure 5-1. Transistor Biasing Characteristics 



OIOOE SYMBOL 

ANODE H CATHODE 





Fieure 5-2. Examples of Diode Marking Methods 



5-20. REPAIR AND REPLACEMfNT. 

5-21. Certain procedures and precautions must be 
followed when repalringor replacing any component of 
the 8405A. Most of the amplifier and power supply 
circuit components are located on the etched circuit 
board. Instructions for working on the etched circuit 
board are summarized in Paragraph 5-22. Always 
disconnect the AC power before replaclngor soldering 
any parts. 

5-22. ETCHED CIRCUITS. 

5-23. The etched circuit boards in »he 8405A are of 
the plated-through type consisting of metallic con- 
ductors bonded to both sides of insulating material. 
Soldering can be done from either side of the board with 
equally good results. Table 5-lC lists required tools 
and materials. Following are recommendations and 
precautions pertinent to etched circuit repair worit. 

a. Avoid unnecessary component substitution: it can 
result in damage to the circuit board and/or adjacent 
components. 

b. Do notuse a high-power soldering iron on etched 
circuit boards. Excessive heat may lift a conductor 
or damage the board. 

c. Use a suction device (Table 5-lC) or wooden 
toothpick to remove solder from component mounting 
holes. DO NOT USE A SHARP METAL OBJECT SUCH 
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE. 
SHARP OBJECTS MAY DAMAGE THE PLATED- 
THROUGH CONDUCTOR. 
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d After soldering, remove excess flux from the 

soldered area and apply a ^e?Se 5-Tc 

vent contamination and corrosion. See Taule 5 K. 

for recommendations. 

6-24. COMPONENT REPLACEMENT. 

a. Remove defective component from circuit board. 

b. Remove solder from mounting holes using a suc- 
tion desolder Ing aid (Table 5-lC) or wooden toothpick. 

c. Shape leads of replacement component to match 
mounting hole spacing. 

d. Insert component leads into counting holes ^d 

position component as COMPO- 

NOT FORCE LEADS O F REPLACEMENT COMPO 
NENT INTO MOUNTING HOLES. Sharp lead ends 
may damage plated -through conductor. 

Note; Axial lead components, such as resist- 
ors and tubular capacitors, can be 
without unsoldering. Clip leads near ^ 
defective component, remove component and 
straighten leads left in board. Wrap leads of 
replacement component one turn around orig- 
inal leads. Solder wrapped connection, und 
clip off excess lead 

5.25 ETCHED CONDUCTOR REPAIR. A l>«>ken or 
burn^ section of conductor can be repaired by bridging 
the imaged section with a length of tinned copper 
wire ^ow adequate overlap and remove anyvar- 
"Sirom rtched’onductor before eolderledwlre info 
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5-26. TRANSISTOR REPLACEMENT. 

a. Do not apply excessive heat. See Table 5-lC 
for soldering tool specifications. 

b. Use a heat sink such as pliers or hemostat be- 
tween transistor body and hot soldering Iron. 

c. When installing areplacement 

sufficient lead length to ^ 

maintaining about the same length of exposed lead as 

used for original transistor. 

5-27. DIODE REPLACEMENT. 

5-28. Solid state diodes are In many Pl'^y^lcal ^orms. 
This sometimes results In confusion as to which le^ 

(positive), since not all diodes are marked wllk 
s^mdard symbols. Figure 5-2 shows examples of some 
diode marking methods. If doubt exists as to polarity, 
may b. «•«' « ■‘to™'”' 
connection. It is necessary to know the 
ohms lead with respect to the common lead for the 
(Fo? tbe HP Mod.1 dlOBVaruum T»M 
Voltmeter, the ohms lead Is negative with respect to 
the common; for the HP Model 412A DC Vacuum Tube 

Voltmeter, the ohms lead Is positive with respect to^e 

common.) When theohmmeter Indicates the least dl^e 
reXtaiice, the cathodeof thedlode Is connected to he 
ohmmeter lead which Is negative with respect to the 
other lead (see Table 5-lB). 

Note* Replacement Instructions are the same 
as those listed for transistor replacement. 

ult Soldering Equipment 



Soldering Tool 



Soldering Tip, 
general purpose 

De-solderlng aid 



Resin (flux) 
solvent 



Solder 



Protective 

Coating 



Use 


Specification 


liem Recommended 


Soldering 

Unsoldering 


Wattage rating: 37.5 
Tip Temp; 750 - 800“F 
Tip Size: 1/8" OD 


Ungar #776 Handle with 
Ungar #1237 Heating Unit 


Soldering 

Unsoldering 


Shape; chisel 
Slie: 1/8” 


Ungar #PL113 


Unsoldering multi- 
connection components 
(e.g., tube sockets 


Suction device to remove 
molten solder from 
connection 


Soldapult by the Edsyn 
Company, Arleta, 
California 


Remove excess flux 
from soldered area 
before application ol 
protective coaling 


Must not dissolve etched 
circuit base board ma- 
terial or conductor 
bonding agent 


Freon 

Acetone 

Lacquer Thinner 
Isopropyl Alcohol (100% dry) 


Component replacement 
Circuit board repair 
Wiring 


Resin (flux) core, high 
tin content (60/40 tin/ 
lead), 18 gauge (SWG) 
preferred 




Contamination, corrosion 
protection after soldering 

1 


Good electrical Insula- 
tion, corrosion- 
prevention properties 

• 


Krylon* #1302 

Humlseal Protective Coating, 
Type 1312 by Columbia 
Technical Corp. Woodslde 
77, New York 



♦Krylon Inc. , Norristown, Pennsylvania 
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liable 5-1. Recommended Test Equipment 



Critical Specifications 



Low Pass 
Filter 
(Item 8)* 



Oscilloscope 



AC Voltmeter 



Test Oscillator 



Variable 

Attenuator 



Square Wave 
Generator 



Signal Generator 



Signal Generator 



Use 

(Note 3) 



Cut off Freq: 30 MHz 
Rejection: 60 dB at 36 MHz 



Cut off Freq: 60 MHz 
Rejection; 40 dB at 120 MHz 



Cut off Freq: 100 MHz 
Rejection; 40 dB at 200 MHz 



Cut off Freq: 1200 MHz 
Rejection: 30 dB at 2000 MHz 



Bandwidth: 50 MHz 

Sweep Range: 1 to 25 p sec /cm 

Sweep Trigger: Internal or external 

Input Coupling: ac or dc 

Vertical Sensitivity: 5 mV/cm, minimum 



Freq Range: 50-120 Hz, 20 kHz 

Volt Accuracy: ±3% of full scale (50-120 Hz); 

±1% of full scale (20 kHz and 300 mV) 
Voltage Range: 1 to 300 mV 
Input Impedance: 2 megohm or greater 



Output Freq 18-22 kHz 

Output level (Into 600 ohms): 0 to 1 volt rma 



Attenuation Range: variable in 1 dB steps 
from 10 to 30 dB 
Freq Range: 18-20 kHz 
Nominal Impedance: 600 ohms 



Output Freq: 160-200 kHz 
Symmetry: 45/55 

Output level (Into 25 ohms): 20 mV p-p, minimum 



Output Freq: 1-10 MHz 

Output level (into 50 ohms): 3 volts rms 

Dial Accuracy; ±3% 



Freq Range: 10-450 MHz, 450-1000 MHz, 
950-1000 MHz 
Freq Accuracy: ± 2 % 

Output level (Into 50 ohms): 10-100 MHz: 3V min. 

100-450 MHz and 950-100 MHz: l.OV min. 
Auxiliary (second) Output into 50 Ohms: 

120 mV minimum 



Freq Range: 100, 110, and 1000 MHz 
Meter Readout Accuracy: ±0.5% 
Power Range; +3 to - 10 dBm 













Recommended 

Models 



Telonic 

TLC-30-6- F-E 
(See Note 1) 



Telonic 

TLA-eo-S-F-E 
(See Note I) 



Telonic 

TLP- 100-3- F-E 
(See Note 1) 



HP 360B 
(See Note 1) 



HP 175A (Oscillo- 
scope w/HP 1755A 
(Vert. Amplifier) 

& HP 10003A 
(10:1 Divider Probe) 



HP 400 H/E/or EL, 
or HP 3400A, or 
HP741A 



HP 200 CD, 
HP 204B, 

HP 208A, or 
HP 65IA 



HP 350D 



HP 211A 



1-10 MHz: 
HP 651A or 
HP 606A/B 



10-100 MHz: 

8601A Generator 
or 608E Generator 
& 230A Amplifier 

100-450 MHz: 608E 
450-1000 MHz: 612A 
950-1000 MHz: 8614B 



HP 431B/C Meter 
HP 478A Mount 
HP 8402B Calibra- 
tor & Digital 
Voltmeter 
(See Note 2) 
or HP 43 2A Meter 
and HP 478 
(See Note 4) 
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Frequency Counter 



Distal Voltmeter 



RF Voltmeter 




12 * 

Calibrated 

Attenuator 



Critical Specifications 


Use 

(Note 3) 


Counting Range: 18-22 kHz 
Accuracy: ±2 Hz 
Sensitivity; 100 mV rms 


3 


Counting Range; 1 -410 MHz 
Accuracy; ±50 Hz 
Sensitivity; 100 mV rms 


1 


Voltage Range: ±0.1 to ±40 Vdc 


1 


Accuracy: ±0.15% of reading (±1.1 mV for 0.1 


2 


to 3V range) 

Minimum Input Impedance: 10 Megohm 


3 


Freq Range: 10-100 MHz 


1 


Calibrated Readout Accuracy; .5% at 10 MHz; 

.6% at 30 MHz; 1% at 60 MHz 
Voltage Range: 0.5 to 1.5 Volt rms 


3 


50 ohm load with male tvoe N connector 


1 


SWR; less than 1.06 


2 


(3 required) 


3 


50 ohm Probe Tee with type N connectors 


1 


(2 required) 


2 

3 


50 ohm adapter (type N female to female) 


1 


10 dB coaxial attenuator for 50-ohm line with 


1 


type N connectors (2 required) 




50 oiim adapter (Tee, all connectors type N 


1 


female) 3 dB power splitter 


2 

3 


50 ohm adjustable air line (adjustable from 
60 to 80 cm with GR type 874 connectors) 
SWR: Less than 1.06 at 1000 MHz 


1 


50 ohm adapter (type N male to GR 874) 


1 


(2 required) 




Low Pass Filter (see beginning of this list) 


1 

3 


6 dB coaxial attenuator for SO-ohm line with 


1 


type N connectors 




Thermistor Mount (see Power Meter listed) 


1 

3 


Probe Tee for RF Voltmeter (see RF 


1 


Voltmeter listed) 


3 


Attenuation Range: 1 to 12 dB in 1 dB steps 
Accuracy: 


1 


±0.02 dB at 30 MHz 
±0.05 dB at 100 MHz 




Connectors: Type N female 





Recommended 

Models 



18-22 kHz: HP 5212A 
or HP 5512, or 
HP 5245L 



1-410 MHz: HP 5245L 
Counter and HP 5253b 
Converter 



HP 5264A (DVM plug- 
in used ^ith 5245L 
listed above), or 
HP 3439A/ any plug-in, 
or 

HP 3440A/any plug-in. 



Standards laboratory 
Calibrated 
HP 411 A Meter with 
Probe Inserted in 
HP 11024A (Type N 
tee) and Digital Volt- 
meter (see Note 2) 



HP 908A 



HP 11536A 



HP 1250-0777 
(UG 29B/U) 



HP 849 lA (Option 10} 



HP 11 549 A 



General Radio Co. 
Type 674-LK20L 



HP 1250-0847 
(874-QNP) 




HP 8491A (Option 06) 




HP H34-355C 
(See Note 1) 
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Table 5-1. Recommended Test Equipment (Cont'd) 



NOTES: 

1. Nominal Impedance is 50 ohms with type N connectors (one male and one female). 

2. For required power meter and RF voltmeter readout accuracy, a Dleital Voltmeter is 

required. The Digital Voltmeter in the above list will do the job Voltmeter is 

3. For USE column: 1 , Performance check 

2. Troubleshooting 

3. Adjustment procedure 

4. If HP Model 432A Power Meter is used, then Calibrator (8402B) is not required. 



Item 


Critical Specifications 


Use 

(Note 3) 


Recommended 

Models 


13* 


50 ohm adapter (BNC male to type N female) 


1 

3 


HP 1250-0077 
(UG-349A/U) 


14* 


BNC to 8405A Probe Adapter 


1 


HP 10218A 


15* 


50 ohm tee, type N female connectors 


1 


HP 1250-0846 
(UG-26 A/U) 


* Item numbers refer to Performance Check and Adjustment Procedure Te 


st Setups. 
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'I’able S-2. Perlormance Tests 



I. SPECIFICATIONS TESTED 

1. ISOLATION IITWIIN CHANNILSi 1 to 300 MHz 100 dB 

300 to 1000 MHz 80 dB 



I. TEST DESCRIPTION 

1. ISOLATION BETWEEN CHANNELS Is tested by applying a large amplitude signal to Channel A 
with no signal applied to B. Crosstalk Irom Channel A Is indicated by the Channel B AMPLITUDE 
meter reading. 

I. PROCEDURE 

1. With signal source output at a minimum, connect equipment as shown In Figure 1. 




Figure 1. Channel Isolation Check 

2. Set signal generator lor unmodulated (CW) RF output of about 0 dBm (about 300 mV) and 410 MHz. 

3. Adjust 8405A FREQ RANGE- MHz switch so APC UNLOCKED light goes out and setting Includes 
measurement frequency, 

4. Se^ 8405A AMPUTUDE CHANNEL switch to A. 

5. Adjusv signal generator output for a 0 dB 8405A meter reading. 

6. Set 8405A AMPLITUDE CHANNEL switch to B and measure the amplitude signal present on 
Channel B: The signal amplitude should not exceed -80 dB. 

7. Test isolation between channels at any other frequencies between 300 and 1000 MHz, 

8. For frequencies 1 to 300 MHz, repeat above procedure with the following exceptions; (a) adjust 
signal source output for 1 volt Channel A reading; (b) Channel B re? ding should not exceed 

10 microvolts. 



n. SPECIFICATIONS TESTED 

1. VOLTMITIR RBSIDUAL NOISBt 



10 pV as indicated on meter. 



n. TEST DESCRIPTION 

1, VOLTMETER RESIDUAL NOISE is tested by applying 1 mV to Channel A and reading Channel B 
with no signal applied to it. 
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Table 6-2. Performance Tests (Cont'd) 

nl PROCEDURE 

1, Setup equipment as shown In Figure 1 and adjust signal source (or 1 mV output. 

2. Set 8405A AMPLITUDE RANGE to -70 and read voltmeter with AMPLITUDE CHANNEL set to 
B. Meter Indication should not exceed 10 microvolts for Channel B. 

in. SPECIFICATIONS TESTED 

1. VOLTAOl ACCURACYt Using HP 11536A Probe Tee: 



a. 1 to 100 MHz ±2% of full scale 

b. 100 to 300 MHz ±6% of full scale 

c. 300 to 800 MHz il2% of full scale 

d. 800 to 1000 MHz ±12% of full scale for up to 300 mV rms 

±12% ± 5% of full scale for 300-1000 mV rms 

m. TEST DESCRIPTION 



1. 1 to 100 MHz, Voltage accuracy Is tested by applying an accurate rms signal to either Input 
probe. Accuracy of the signal Is determined using a calibrated RF voltmeter. To ensure an 
accurate measurement with the RF voltmeter, the harmonic content of the measured signal 
must be about 60 dB below the fundamental of interest. Therefore, a low-pass filter is re- 
quired (for some signal sources, a bandpass filter may be required because the signal source 
output may contain sub- harmonics). 

2. 100 to 1000 MHz. Voltage accuracy is tested by applying an accurate rms signal to either Input 
probe. Accuracy of the signal is determined using an RF Power Meter. To ensure an accurate 
measurement with the Power Meter, the harmonic content of the measured signal must be about 
30 dB below the fundamental of interest. Hence, a low-pass filter is required (for some signal 
sources, a bandpass filter Is required because sub-harmonics may be present in RF signal). 

in. PROCEDURE 
1. 1 to 100 MHz. 

a. With signal source set to minimum, connect test equipment as shown in Figure 2. 

Allow one-hour warmup. 



MOSA 




Figure 2. Voltage Accuracy Check (1 to 100 MHz) 



Note 

For required read-out accuracy, a digital voltmeter should be used with 
the calibrated RF voltmeter. 

b. Set signal source for 10 MHz unmodulated signal and adjust output level for 1 volt rms as 
Indicated by calibrated RF voltmeter. 
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c. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out with range setting including 
measurement frequency. Note Channel A amplitude meter reading. 

d. Remove 41 lA Probe and Probe Tee and replace with Channel B Probe Tee. If necessary, 
adjust signal generator output for Channel A meter reading noted In step c. 

e. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 1000 mV; amplitude 
should read 1.00 t 0.02 volt. 

f. Repeat above procedure at 30 and 60 MHz, At 30 MHz the 8405A should read 1.00 ± 0.02 volt. 
At 60 MHz the 8405A can-read 1,00 ± 0.03 volt. This Is because the RF mllllvoltmeter 

(HP 41 lA) has a calibration accuracy of ±1%. This means that the HP 41 lA could be 1% off at 
60 MHz while the 6405A could be off 2 % causing the 8405A to appear to be qff by 3%, 

Note 

If the 8405A amplitude reads 1.00 ± 0,01, It Is definitely within ±2% accuracy; if 
the 8405A reads 1,00 ± 0.03, it is probably within ±2% accuracy; if the 840SA 
reading Is 1.00 ± greater than ±0,03, it Is not within ±2% accuracy. 

2. 100 to 1000 MHz. 

a. With signal source set to minimum output, connect equipment as shown in Figure 3. 

Allow one-hour warmup. 

lO-tSOKHr ISfl-lflOOKHi 

SlCm CEKERiTQR SKNU tERERlTOIl 




$. Powar aplittar 

1. son Load i. Low pass filtar 

2. Proba taa ID. Tharmlator mount 



Figure 3, Voltage Accuracy (100 to 1000 MHz) 

Note 

For maximum power meter readout accuracy: a power meter calibrator 
(HP 8402B) and digital voltmeter should be used with the power meter. 

Refer to Operating and Service Manual for power meter calibrator. If 
the Model 432A Power Meter is used, the Calibrator (8402B) is not required. 

b. Zero and null power meter, then set to 1 mW range. 

c. Set signal source for lOO MHz unmodulated output and adjust for power meter reading which 
indicates 0.00 dBm level. 

d. Note Channel A AMPLITUDE meter reading. Disconnect thermistor mount from setup and 
replace with Channel B probe, probe tee and 50 ohm load, 

e. If necessary, readjust signal generator output for Channel A meter reading noted in step d. 

f. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 300 mV. Charnel B 
AMPLITUDE meter should read 223.5 mV ±6 mV. 
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g. Set algral source to 200 MHz and repeat steps c, d, and e. Channel B AMPLITUDE meter should 
read 223.5 mV *18 mV. 

h. Repeat step g for frequencies of Interest between 100 and 300 MHz. 

i. Set signal generator for frequencies of interest between 300 and 1000 MHz and repeat steps c, d, 
and e. Channel B AMPLITUDE meter should read 223.5 mV ±36 mV. 



IV. SPECIFICATION TESTED 

1. VOLTAGE RATIO ACCURACY; 

IV. FEATURE TESTED. 

VOLTMETER TRACKING. 

IV. TEST DESCRIPTION 

Range-to-range-voltage tracking is tested by adjusting an input signal for a convenient reference on 
range of the 8405A Voltmeter. The input signal is then decreased with an accurately calibrated 
attenuator. 



rV. PROCEDURE 

1. Set up teat equipment as shown in Figure 4. 



IO-450NHI 
SJCNill CtllMArOft 




t . BOA Load 
2. Probe teo 

8. Low pai« filter 

9. Coox oUenuotor 

ta.Colibroted coax 
attenuator 



Figure 4. Voltage Ratio Accuracy 



2. Set 355C attenuator to 0 dB and set signal source to 30 MHz. Set signal source for about 0 dBm 
(about 223 mV) output. 

3. Set 8405A AMPLITUDE CHANNEL to B and AMPLITUDE RANGE to 0 dB. Adjust FREQ RA'-'QE 
(MHz) setting to Include measurement frequency. 

4. Adjust signal source for 0 dB (223.5 mV) 8405 A reading. 

5. Switch 355C to 1 dB: Amplitude should read 193 to 205 mV + (355C calibration error). 

6. Switch 355C to 2 dB: Amplitude should read 172 to 183 mV + (355C calibration error). 

7. Switch .155C to 3 dB: Amplitude should read 152 to 164 mV + (355C calibration error). 

6. Switch 355C to 4 dB: Amplitude should read 135 to 147 mV + (355C calibration error). 

9. Switch 355C to 5 dB: Amplitude should read 120 to 132 mV + (355C calibration error). 
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10. Switch 355C to 6 dB: Amplitude should read 106 to 118 mV + (355C calibration error). 

11. Switch 355C to 7 dB: Amplitude should read 93.8 to 106 mV + (355C calibration error). 

12. Set 355C to 0 dB and adjust signal source for 0 dB (223.5 mV) 8405A reading on 300 mV range. 

13. Set 355C to 10 dB and 8405A to 100 mV range: amplltuu^ -»hould read 68.7 to 72.7 raV 
+ (355C calibration error). 

14. Set 355C to 0 dB and adjust signal source for 80 mV 8405A reading on 100 mV range. 

15. Set 355C to 10 dB and 8405A to 30 mV range: amplitude should read 24.7 to 25.9 
+■ (355C calibration error). 

16. Repeat steps 1 through 15 for any frequency of Interest that variable attenuator is calibrated for. 



V. SPECIFICATIONS TESTED 

1. PHASI ACCURACY] (Including phase accuracy due to unequal signal levels to Channel A & B. 

a. Below 500 MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 uV and 
300 mV) ±4.5*. 

b. 600 to lOOO MHz using HP 11536A Probe Tee (Channel A and B voltages between 100 uV and 
100 mV) ±4.5*. 

c. 1 to 100 MHz using HP 11576A 10:1 Dividers (Channel A and B voltages between 1 mV and 3V) 
±5.5 . 

d. 1 to 200 MHz using HP 10216A Isolator (Channel A and B voltages between 100 mV and 300 mV) 
±7.5®. 

V. TEST DESCRIPTIONS 

1. PHASE ACCURACY is tested by separating the Input probes by a known electrical line length 
equal to one wavelength (360® phase shift) at a given frequency. The frequency is then changed 
in exact increments causing a known phase shift. 

NOTE: In general the phase shift caused by a change in frequency of the signal generator in 
Figure 5 is given by f - f 

0 = -T — (360®) 



where 0 - phase shift indicated on 8405A 

fo = frequency originally set for 0® phaee shift, 
f = new frequency causing phase shift. 

IO-4S()MHi 
SKRAl CEXERATQIt 




1. son Load 

2. Probo tia 



r $ f 



I. Adoprar 



4. son coax attanuator g. Low poaa flltar 



5. Powar aplittor 

6. AdJ oir lina 



13. Adoptar 

15. Typa N ftmola taa 



Figure 5. Phase Accuracy Check 
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■ Table 5-2, Performance Tests (C ont'd) 

V. PROCEDURES 

1. Set up equipment as shown 'n Figu~e 5. 

2. Using Frequency Counter, adjust signal source for RF output of about 100 mV and frequency 
as close to 400.000 MHz as possible. 

3. Adjust 8405A FREQ RANGE (MHz) so setting includes measurement frequency. 

4. Set PHASE RANGE to ±180* and METER OFFSET (black knob) to 0*. Using ZERO control, 
adjust for O" meter reading. Switch RANGE to ±6“ and rezero meter as necessary. 

5. Insert air line in setup as shown. 

6. Adjust air line length for 0* 8405A PHASE meter reading on ±6* scale Remove air line from 
setup and recheck PHASE METER zero. If necessary, readjust. Reconnect air line in setup 
and, if necessary, readjust length for 0“ reading. 

7. Using the following procedure and the frequency counter to determine exact frequency increments, 
check phase accuracy of 8405A. 

a. Change frequency to 300 M.Iz. 

b. Adjust 0405A FREQ RANGE (MHz) to include measurement frequency. Set PHASE RANGE 
to ±6“, METER OFFSET to 90% and +/- switch to +. 

c. PHASE meter should read 0 ±4.5° when air line is reinserted. 

d. Change frequency to 200 MHz and repeat steps b and c above except that METER OFFSET 
should be set to 180°. 

e. Change frequency to 100 MHz and repeat steps b and c above except that METER OFFSET 
should be 90°, and +/- should be -. 

f. Repeat similar procedure at frequencies and signal levels of interest, using equation 
given in Note. 
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Table B-3. Adjustmen'. Procedure 



INTRODUaiOM 


1 


Adjustments should not be made unless i. is determined that the Instrument is not operating property. 
To determine proper operation, see Table 5-2. This adjustment procedure should be followed sequen- 
tially. For a list of Instrument adjustments and the from panel functions that they affect, see below. 
See Ibble 6-1 for required test equipment. 


ADJUSTMINT SUMMARY 




Adjustment 


Instrument Function 


1. Meter Movement Mechanical Zero 


1. Basic accuracy of both meters 


2. Power Supply Adjustments 


2. All functions 


3. IF Section Adjustments 




3A. Channel A IF Tuning and Gain 


3A, All functions except, IF OUTPUTS and Channel 
B voltmeter 


3B. Channel B IF Tuning and Gain 


3B. All functions except, IF OUTPUTS and Channel 
A voltmeter 


4. Phase Section Adjustments 


4. Phasemeter and PHASE recorder output 


5. Automatic Phase Adjustments 




5A. IF Sampler 


5A. All functions. Note: mlsadjustm int is most 

noticeable as the cause of low voltmeter readings 


SB. Pulse Generator and Sampler 


! 


(1) A3R20/A3R15/A16H3 


5B(1). All functions 


(2) A4R20/A4R15 


SB(2). All functions except Channel A voltmeter. 


6C. Search Speed 


5C. All functions or, all hincMons at some freq- 
uencies only. 


6. RF Section Adjustments 




6A. Channel A RF Gain 


6A. Channel A voltmeter 


6B. Channel B RF ^>aln 


6B. Channel B voltmeter 


1 

NOTE: IF sampler oaghtly mlsadjusted 
(A11R24) 


NOTE: Both Channel voltmeters 


6C. Delay Line 


6C. Phasemeter 
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Table 6*3. Adjustment Procedure (Cor.t'd) 



1. MICHANICAL MSTIR ADJUST. 

a. When meter Ir. properly set, the pointer resets over the calibration I'l.e., 0" or 0 volts) on the 
meter scale when the Instrument Is (1) In Its normal operating position, and (2) turned off. Set 
pointer ac> follows to obtain best accuracy and mechanical stability; 

NOTE 

For Option 02 Instruments, the AMPLITUDE meter has no 
mechanical adjust. 

b. Turn instrument off 

c. Rotate meter zero-adjust screw clockwise until meter pointer Is to left of 0 and movlnit to right 
toward 0, Stop pointer r.t 0. If polnterpassesO, leceat adjustment. 

d. Rotate meter zero-adjust ccrew about 3 degrees counterclockwise to free It from meter 
suspension. If pointer move.% repeat steps c and d. 

A18R{] .M8 AI6RH AI6 AS 

-20V AOJ A«Y ♦20VA0J ASST 




AtO ASST 



6 

EXTENDER 

IRO 



2 . POWIR SUPPLY ADJUST. 



Figure 2A. Adjustment Locations 



a. Remove top cover and refer to Figure 2A. 

b. Put Power Supply as ,embly A16 on A20 Extender Assembly. 

c. Uslr^ a DC Voltmeter and an AC Voltmeter, make the following measurements. 



A16C6 minus to 
Chassis gnd 

A16C3 plus to 
Chassis gnd 



Measure (Note 1) 



-20±0.2vdc l.OmVrms a13R23 



+20±0,2vdc l.OmVrms A16R11 



Line Voltage 



103 to 127 vf. 



207 to 253 vac 



Note 1. U either supply has to be adjusted, set output as close to 20.0 volts as possible. 

Note 2. R ripple Is excessive remove circuit assemblies A3 and A4. Ripple should then be normal. 
Measure again after Pulse Generator and Sampler Adjustment Procedures. 
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Table 5-3. Adjustment Procedure (Cont'd) 



Mods! 8405 A 



3. IF SICTION ADJUST. 

3A. CHAJWEL A IF TUNING AI4D GAIN . 

84D5A Voltmeter between A5Q1 base and 

8405A chassis. Connect Oscilloscope vertical input between A5C4-A6R8 junction and 8405A chassis. 

NOTE 

Refer to Figure 2A for adjustment and assembly location. 



OSCfUOSCOPt 



nHiteiicr comut 



K 

VOirNEUt 




lOkMi ir 
OUT I tS(lS) 



Figure 3B. Setup for IF Tuning, IF Gain and 
IF Sampler Adjustments 

c. Connect 8405A to 115 Vac line. 

d. Set 8405 A controls as follows: 

LINE 

ON 

CHANNEL 

A 

amplitude range 300 

Other control settings optional. 

e. .\dju8t Test OsclUator/Attenuator to obtain 300 mV reading on the AC Voltmeter at 20 kHz ±10 Hz. 

f. Tune A5L1 to peak the 20 kHz sine wave displayed by the Oscilloscope. 

g. Adjust Gain C' 1 A5R11 until 8405A AMPLITUDE meter reads 300 millivolts. 



h. Reinsert Phase i»wter Assembly A8 and Isolation Amplifier Assembly A5 without the extender. 
1. Put channel A Phase Shifter Assembly A7 on extender A26. 

j. Connect Oscilloscope. vertical Input between the base of A7Q6 and the 8405A chassis. 
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Table 5-3. Adjuatment Procedure (Cont'd) 

k. Set AMPLITUDE RANGE to 1000 mV, and adjust Test Oscillator output until AMPLITUDE meter 
reads 1000 mV. 

m. Tune IF adjustment A7L1 to peak the 20 kHz sine wave displayed by the Oscilloscope. 

n. Reinsert Phase Shifter Assembly A7 without the extender, 

3B. CHANNEL B IF TUNING AND GAIN . 

a. With test equipment as shown in Figure 2B, and with Circuit Assemblies A3, A4, AlO and All still 
unplugged, put Channel B Isolation Amplifier AI6 on extender A26. 

b. Unplug Phase Meter Assembly A6. 

c. Connect the Oscilloscope vortical input between A18C4-A16RB Junction and the 6405A chassis. Con- 
nect the AC Voltmeter to the base of A18Q1. 

d. Set 8405A controls as follows; 



CHANNEL B 

AMPLITUDE RANGE 300 mV 



Other control settings optional 

e. Adjust Test Oscillator /Attenuator to obtain 300 mV reading on the AC Voltmeter. 

f. IVne IF adjust A18L1 to peak the 20 kHz sine wave displayed by the Oscilloscope. 

g. Adjust Gain Control A16R11 until the 8405A AMPUTUDE meter reads 300 mV. 

h. Reinsert Phase Meter A8 and Isolation Amplifier Assembly A18 without the extender, 

i. Put Channel B 180'* Switch Assembly A6 on extender A26. 

j. Set 8405A controls as follows; 



CHANNEL B 

AMPLITUDE RANGE 1000 mV 

PHASE METER OFFSET -90* 



Other control settings optional. 

k. AdJuJt Test Oscillator output for 8405A AMPLITUDE meter reading of about 1000 mV. 

m. Connect Oscilloscope vertical input between A6C12 minus and the 8405A chassis. 

n. Tune IF adjust A6L1 to peak 20 kHz sine wave displayed by the Oscilloscope. 

0 . Reinsert 180* Switch Assembly A6 without the extender. 

4. PHASE SECTION ADJUST. 

a. Connect test equipment as shown in Flgu.re 2C. 




Figure 2C^ Setup for Phase Meter Adjustments 
NOTE 

Refer to Figure 2D for adjustment and assembly location. 
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Ta^ 5-3. Adjustment Procedure (Cont'd) 



AUl A«LI AmS AARZe 





Figure 2D. Adjustment Locations 



^ unplugged, put Phase Meter Assembly A8 on 

c. Set 8405A controls as follows: 

PHASE METER OFFSET 0 

PHASE RANGE . . , i ] . 1 1 Voo 

AMPLITUDE RANGE ! .”’!’;!! ! 'idoo mV 

Other control settings optional 

d. Adjust output of Test Oscillator to obtain 8405A AMPLITUDE meter reading of 1000 mV. 

e. Read PHASE METER^with PHASE ZERO fully clockwise and fully counterclockwise. Readings of 
at least +18 and -18 should be obtained. If not, adjust A8R32 and A8R24. 

NOTE 

It may be necessary also to retune IF adjustments A6L1 and A7L1 to 
obtain ±18 zeroing range. Do not, however, obtain more than a 10® 
correction from any single IF control. 

(2) Connect Digital Voltmeter to measure voltage at the junction of A8R26 slider and A8Q12 base. 
Adjust A8R26 until Digital Voltmeter reads -7,4 volts. 

(3) Connect Oscilloscope XIO Probe to junction of A8CR1 and A8R20. Square wave oattem shoniri hat/*. 

.P oscillations are present on pattern, readjust A8R33 £id A8R26 as neceL 
bet? e!o andVr^ voltages, as measured in steps (l)and(2) abovelhould be 

g. Set 8405A PHASE RANGE and PHASE METER OFFSET to 180. 

h. Adjust PHASE ZERO to obt;. i maximum positive reading on PHASE meter. 

i. Adjust A6R32 until PHASE meter reads +180*. 

j. Adjust PHASE ZERO to obtain maximum negative reading on PHASE meter. 
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Table 5-3. Adjustment Procedure (Cont'd) 



k. Adjust A8R24 until PHASE meter reads -180“. 

m. Set 8405 A PHASE RANGE to ±60 and PHASE METER OFFSET to 0. 

n. Repeat steps e and f . 

0 . Reinsert Phase Meter Assembly A8 without extender. Also, Assembly AlO. 



B. AUTOMATIC PHASE CONTROL .‘SECTION mDJUST. 

5A. IF SAMPLER . 

a. Connect test equipment as shown in Figure 2B: 8405A control settings are optional. 

NOTE 

Turn test oscillator on and allow one-half hour warmup. 

b. With Circuit Assemblies A3 and A4 still unplugged, put IF Sampler Assembly All on extender A6. 

c. Connect Oscilloscope vertical input and Frequency Counter between A11Q4 Collector (transistor 
case) and 8405A chassis. 

d. With the Oscilloscope internahy synchronized, adjust Symmetry Control A11R23 to obtain 50-50 
symmetry for the waveform at A11Q4 collector. 

e. Adjust Frequency Control A11R24 to obtain 20 kHz Frequency Counter reading. If control action 
prevents precise adjustment 20 kRz ± 10 Hz is acceptable. 

f. Connect Oscillator to 8405A IF output A. Set Oscillator frequency to 19.9 kHz and amplitude for 
10 mV rms at the 8405A IF OUT terminals. 

g. Connect Oscilloscope vertical input to ungrounded side of A11C17 (XAll, pin 5). 

h. Set Oscilloscope for internal sync and sweep time to display about one cycle of the sampling wave- 
form. Magnify Oscilloscope horizontal display lOX and position the waveform to view the negative- 
going slope. Trim Test Oscillator frequency to reduce amplitude instability on the display, 

i. Adjust Symmetry Control A11R23 until the negative slope of the sampling waveform resembles a 
staircase. See typical waveforms in Figure 5. 




Typical Sampling Waveform When A11R23 
Pro.'erly Adjusted. 


Typical Sampling Waveform When A11R23 
Improperly Adjusted. 




Figure 2E. 


Typical Sampling Waveforms 
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Section V ^ 

Table B-3. Adjustment Procedure (Cont’d) 



J. Reinsert IF Sampler assembly All without the extender. 

k. Plug In Assemblies A3 and A4 (all circuit boards should now be plugged into their sockets). 

NOTE 

It Is possible to install the A3 and A4 circuit boards In their slot holders 
and not In their sockets. Whenever Installing either circuit board, be sure 
It Is plugged into Its socket and not just slot holder. 

BB. PULSE GENERATOR AND SAMPLER. 

a. Connect test equipment as shown in Figure 2F. 

OSCILLOSCQPt 



Model 6405A 



o 


o|>-S |--^| 


A 


!“00 o„o 



SQUARE tAVE 
CERERATQR 



1. SO-Ohm Load 

2. Prob* Tea 

5. Powir SpIiMtr 
i3. N-BNC Adapitr 





Fi^..re 2F. Setup for Pulse Generator 
and Sampler Adjustments 

b. Connect Oscilloscope vertical Input to rear-panel 20 kHz IF output A. Set Oscilloscope for Internal 

triggering on the positive slope of the waveform. B^.««oscope lor internal 

c. Set B405A FREQ RANGE to the 500-1000 MHz position. Other control settings are optional. 

Wave Generator frequency to about 180 kHz and adjust output ampUtude to obtain about 

Wav^orm sh^u^rf dlspUy. Adjust Oscilloscope triggering sensitivity until sweep just triggers. 

Waveform should approximate a square wave as ahown below* 

e. Adjust pulse generator bias control A15R3 to peak the leading edge of the Oscilloscope wavefor.. . 

A3_R2p lor 100% sampUng efficiency. Sampling efficiency Is 
100% when the top of the waveform is nearly flat. See typical waveforms In Figure 2G. 

<100% 100% >100% 



> 100% 




' 

■ *. »' ’ 

I J i 


; , i ^ ...Y .. •, / 


■ ■ ■ 





Figure 2G. Typical Sampling Efficiency Waveforms 
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Table 6-3, Adjustment Procedure (Cont'd) 

g. ^just Ch^el B sampler bias control A4R20 for 100^& sampling efficiency. See typical waveforms 
in figure 2u* 

h. Minimize sampling signal at probe tips as follows: 

(1) Connect the 8405A Channel A probe lo the Oscilloscope vertical Input with a probe-to-BNC 
adapter. 

(2) Adjust Symmetry control ^R15 to minimize the sampling signal. Minimum signal should 
not exceed 5 mV p-p. 

(3) Repeat steps 1 and 2 for Channel B probe adjusting Symmetry Control A4RI5, 

I. Repeat procedure of steps a through h to assure sampling efficiency Is properly adjusted. 

J. H ripple on power supply voltages was excessive at Initial measurement, check ripple again. 

Ripple should be normal. ^ 

5C. SEARCH SPSED. 

a. Connect test equipment as shown In Figure 2H. 



0SCIU3SC0PE 




Figure 2H. Setup for Search Speed Adjustment 

b. Put Search assembly A12 on extender A26. 

c. Direct couple Oscilloscope vertical Input to the junction of A12Q7base and A12R25 slider. 

d. Set Signal Generator frequency to 80 MHz and adjust output amplitude to obtain 100 mV AMPLITUDE 
meter reading for Channel A. 

e. Set 8405A FREQ RANGE to 60-120 MHz^ other settings are optional. 

f. Oscilloscope display should be sawtooth waveform. Adjust Search Speed control A12R25 so average 

voltage of sawtooth Is zero. 
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Model 840SA 



Table 6-3. Adjustment Procedure (Cont'd) 



g. Reinsert Search essembly A12 without the extender. 

h. Readjust the frequency of the 20 kHz Internal reference oscillator as follows; 

(1) Connect Frequency Counter to 20 kHz IF output A, 

(2) Adjust Frequency control A11R24 to obtain Frequency Counter reading of 20 kHz. If control 
action prevents precise adjustment, 20 kHz ilO Hz Is acceptable. 

6. RF SICTiON ADJUST . 

6A. CHANNEL, A AND B LOW FREQUENCY RF GAIN 

a. Connect test equipment as shown In Figure 2J using the 10 - 450 MHz Signal Generator. 



Ifl'tSOXHz t:0-IOOONKz 

SItlAL (EXfUATOR SICKAl CEAtRATOII 




5. Pow«r zptittar 

1. 90A Loot) 6. Low poit flltir 

2. Probt tte 10. Thormlitor mount 



Figure 2J. Setup for RF Gain and Delay Line Adjustments 

b. Set 8405A controls as follows: 

AMPLITUDE CHANNEL A 



FREQ RANGE - MHz 100 MHz 

AMPUTUDE RANGE 300 mV 



Other control settings optional. 

c. Set Signal Generator frequency to 100 MHz and adjust output level to obtain 0.0 dBm reading on 
RF Power Meter. Remove Thermistor Mount and replace with Channel B Probe Tee. 

NOTE 

Before removing Thermistor Mount from setup, note Charnel A 
AMPLITUDE meter reading. After replacing Thermistor Mount 
with Channel B Probe Tee, readjust Signal Generator outn>:*. level 
for previously noted Channel A AMPLITUDE meter reading. 





m 
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Table 5-3, Adjustment Procedure (Cont'd) 



d. Adjust Gain Control A4R5 to make 8405A AMPLITUDE meter read 0 dBm. 

e. Set AMPLITUDE CHANNEL selector to A, 

(. Interchange Probes A and B. 

g. Adjust Gain Control A3R6 to make 8405A AMPLITUDE meter read 0 dBm. 

NOTE 

If 8405A Meter will not adjust up to 0 dBm, adjust A11R24 for peak meter reading and repeat 
step c. If A11R24 is adjusted, repeat Channel B RF Gain adjust. For 8405A Instruments, 
serial numbered 942-02860 and below, It may be necessary to change A3R5 and A4R5 to a 
500-ohm potentiometer, HP Part Numbei 2100-1747 to obtain a greater adjustment range. 
Also, as part of the change, remove resistors A3R27 and A4R27 and replace each of them 
with a shorting wire. 

h. With signal source set to minimum, connect test equipment as shown in Figure 2K. 



I-IONHZ 

SICMl CfKMrOR 




S 2 1 



1. son Lood 

2. Proba !«• 

$. Powtr Splitttr 
1 1 . Vo1tm«t«r, Prob* It* 



RF 

MILUVOLTNETER 



Figure 2K. Setup for RF Gain Adjustment 



l. Set signal source for 1 MHz unmodulated signal and adjust output level for 0 dBm as Indicated bv 
calibrated RF voltmeter. 

j. Set 8405A FREQ RANGE so that APC UNLOCKED light goes out and range setting includes 
measurement frequency. Note Channel A amplitude meter reading. 

k. Remove 411A Probe Tee and replace with Channel B Probe Tee. If necessary, adjust signal gen- 
erator output for Channel A meter reading noted in step j. 

m. Change 8405A AMPLITUDE CHANNEL to B and RANGE to 0 dB. 

n. Ctannel B AMPLITUDE meter will, at 1 MHz, read low. Using gain control A4R5, adjust to about 

~v«2 CiDlQi 

o. Interchange probes A and B. Channel A AMPUTUDE meter will, at 1 MHz read low. Using gain 

control A3R5, adjust to about -0.2 dBm. * ^ 

p. Recheck Channel A and B arapUtude meter readings at 100 MHz as described in steps a through g, 

q. Channels A and B amplitude meters should now read above 0 dBm, but not more than +0 2 dBm If 

necessary to readjust gain controls A4R5 and A3R5 at 100 MHz. it will be neceRsarv tn 
amplitude meter readings at 1 MHz. 
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Table 5-3. Aajustment Procedure (Cont'd) 



6C. DELAy LINE 

a. Connect test equipment as shovm in Figure 2J using the 10 - 100 MHz Signal Generator, 

Connect Channel B probe in place of Thermistor Mount. 

b. Set 8405A controls as follows: 

AMPLITUDE CHANNEL 

FREQUENCE RANGE - MHz 10 MHz 

AMPLITUDE RANGE Iq jg 

c. Set Signal Generator frequency to 10 MHz and adjust output level for- 10 dBm 8405A AMPLITUDE 
meter reading. 

d. Adjust PHASE ZERO for 0 PHASE meter reading. 

e. Replace the 10 - 100 MHz Signal Generator with the 1000 MHz Generator. 

f. Set 8405A FREQ RANGE - MHz to 1000 MHz (fully ccw). 

g. Set Signal Generator frequency to 1000 MHz, and adjust output level for -10 dBm AMPLITUDE 
meter reading. 

h. Slowly reduce Signal Generator frequency through 50 MHz noting maximum and minimum PHASE 

meter readings. Reminder: the PHASE and AMPLITUDE meter pointers will flicker momentarily 
fs nomal"'^^ frequency Is changed. The flicker is caused by the automatic tuning and 

i. Set Sl^l Generator to the frequency in the 950-1000 MHz range which gives a PHASE meter read- 
ing half way between the maximum and minimum noted in step h. 

j. Set Delay Adjust to obtain 0 PHASE meter reading (refer to page 5-18 for Delay Adjust location). 
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* Kible 5-4. Front Panel Troubleshooting 

GENERAL: Using this procedure, trouble can be isolated to a general circuit section. To Isolate 
trouble within a specific circuit section, refer to schematic 'liagrams or other trouble- 
shooting charts. 



I - IS NHt 
SIC1I1L CtHUTOt 

oso 



s*oo oo 



1 . 50 -Ohm Lood 

2 . Probe Tf« 

5. Power SpliMer 



PROCEDURE: a. Using setup shown above, set Signal Source for 1 MHz, 20 niV RM.S output. 

b. Set 8405A controls as follows: FREQ RANGE full clockwise (1-4 MHz), 10 mV 
(-20 dBm), ±60% and OFFSET to 0*. 

c. In the indications 'Table below, an "X" indicates failure and an "ok" indicates 
normal operation. 

d. Starting in the upper left-hand corner, if the indication in the Instrument agrees 
with that in the manual, read horizontally. If the indications do not agree, drop 
down one line. Repeat for each square. 



APC UNLOCKED Circuit Section Trouble 



(Table 5-7) Phasemeter ckts: 
A5Q4-6, A6, A7, A8, 
A16Q4-6 



('Table 5-9) Channel B Ckts 



A5Q1-3 



A9, A22 



Channel A or APC ckts 
('Table 5-8) or +20V Power 
Supply ('Table 5-5) 



-20V Powe.' Supply ('Table 
5-6), or All, A12 (’Table 
5-8) or Primary Power ckt. 



NOTES: 1. Channels A and B should read 10 raV ±5% depending upon Signal Source output level 
accuracy. Two channels should read within i2% of each other. 

2. Phase meter, using ZERO control, should be adjustable at least ±15* about 0*. 

3. APC unlocked light should be out with FREQ RANGE switch fully clockwise (1-4 MHz). 

4. APC unlocked light should be lit with FREQ RANGE switch fully counterclockwise 
(SOO-1000 MHz). 



Channel A 


Channel B 


Phasemeter 


APC UNLOCKED 


ok 


ok 


X 


ok 


ok 


X 


X 


ok 


X 


ok 


X 


ok 


X 


X 


ok 


ok 
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Table 5-5. +20 Volt Supply Troubleshooting 



Symptom 



High Output 
Voltage 



Low Output 
Voltage 



iligh Ripple 



Procedure 


Indication 


Conclusion 


1. Disconnect base o( Q1 


Output drops 


Ql ok 




Output same 


Ql shorted 


2. Reconnect base o{ Ql. 


Approximately 3.5V 


A16CR3 ok 


Measure voltage across A16CR3 


More than approximately 3.5V 


A16CR3 open 


3. Short emitter to base A16Q1 


Output drops 


A16Q1 ok 




Output same 


AlGQl shorted 


4. Measure voltage across 


Approximately 6.5V 


A16CR7 ok 


AI6CR7 


More than approximately 6.5V 


A16CR7 open 


5. Adjust A16R11 so base of 


CXitput remains high 


A16Q3 c^en 


A16Q3 goes more negative 


Output lowers but still high 


A16Q3 gain too low 


I. Measure voltage across A16CR3 


Approximately 3.5V 


A16CR3 ok 




I>3S than approximately 3.5V 


A16CR3 shorted 


2. Short emitter to collector A16Q1 


Output rises 


Ql ok 




Output same 


Ql open 


3. Measure voltage across A16CR7 


Approximately 6.5V 


A16CR7 ok 




Less than approximately 6.5V 


A16CR7 shorted 


4. Measure voltage at collector 
of A16Q3 


Approximately 6.5V (same 
as A16CR7) 


A16Q3 shorted 


5. Measure voltage at collector 


Same as voltage at emitter 


A16Q2 shorted 


of A16Q2 


Lower than A16Q2 
emitter voltage 


A16Q2 ck 


1. Measure ripple at base of 
A16Q3 


No ripple 


A16C2 shorted 
A16CR7 shorted 


2. Measure ripple at base of 
A16Q1 


No ripple 


A16Q3 open 


3. Measure ripple at baje of Ql 


No ripple 


AlGQl open 
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Table 5-6. -20 Volt Supply Troubleehoottng 



Procedure 



1. Disconnect base of Q2 



2. Reconnect base of Q2 
Measure voltage across 
A16CR10 



3. Short Itter to base A16Q4 



4. Measure voltage across 
A16CR14 



5. Adjust A16R23 so base of 
A16Q6 goes more negative 



1. Measure voltage across 
A16CR10 



2. Short emitter to collector 
A16Q4 



3. Measure voltage across 
A16CR14 



4. Measure voltage at 
collector of A16Q6 



5, Measure voltage at collector 
ofAl6Q5. 



!• Measure ripple at base of 
A16Q6 



2. Measure ripple at oase of 
A16Q4 



3. Measure ripple at base of Q2 



Indication 



Output drops 



Conclusion 



Output same 


1 Q2 shorted 


Approximately 3.5V 


A16CR10 ok 


More than approximately 
3.6V 


A16CR. D open 


Output drops 


AI6Q4 ok 


Output same 


A16Q4 shorted 


Approximately 6.1V 


A16CR14 ok 


More than approximately 
6.1 V 


AI6CR14 open 


Output remains high 


A16Q6 jrjen 


Output lower but still high 


A16Q6 gain too low 


Approximately 3.5V 


" ' 1 

A16CR10 ok 


Less than approximately 
3.5V 


A16CR10 shorted 


Output rises 


Q2 ok 


Output same 


Q2 open 


Approximately 6. IV 


A16CR14 ok 


Less than approximately 
6.1V 


A16CR14 shorted 


App? oximatel- 6.1V (sam': 
as A18CRi4) 


A16Q6 shorted 


Same as voltage at emitter 


A16Q5 shorted 


Lower than A16Q2 
emitter voltage 


AluQC ok 


No ripple 


A16C5 shorted 
AI6CR14 shorted 


No ripple 


A16Q6 open 


No ripple 


A16Q4 op'^n 
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Table 6-7. Pliase Meter Circuit TroubleshooUng 



Symptcn 
(See Note 1) 



Procedure 
(See Note 2) 



Indication 



Meter Pegs 
+ and - 180* 
As ZERO 
control Is 
adjusted 



1. Check trigger pulses at bases of 
A6Q9 and A8Q10 



1 . Check waveform at collector 
at A8Q9. 



Meter Pegs 
+180® regard- 
less of ZERO 
control. Setting 
NOTE: -20 Volt. 

DC supply may l2. Check for trigger pulses at 
be missing base of A8Q10 



3. Check for square wave at 
XA8 (Pin 1). 



4. Check for square wave at 
XA7 (Pin 1) 



1. (.'heck waveform 
at A8Q8 collector 



Meter Pegs 
-180* regard- 
less of ZERO 
control setting 
NOTE: +20 
volts DC supply 
may be missing 2. Check for trigger pulses 
at A8Q9 base 



3. Check for square wave at 
XA8 (Pin 15) 



Pulses are arriving 
simultaneously 



Pulses are not arriving 
simultaneously 



Symmetrical square 
wave present 



Trigger pulses 
present 



Square wave at XA8 
(Pin 1) and pulses at 
collector of A6Q1 



Square wave at XA8 
(Pin 1) but no pulses at 
collector of A8Q1 



No square wave 



Square waves at XA7 
(Pin 1) and A7Q1 
collector but no sine 
wave at A7Q2 collector 



Square wave at XA7 
(Pin 1) but not A7Q1 
collector 



Symmetrical square 
wave present 



Trigger pulses present 



Square wave at XA8 (Pin 15) 
and pulses at A8Q4 
collector 



Square wave but no pulses 
at A8Q4 collector 



Model 8405A 



Conclusion 



Phase Inverter, 
A6Q2-4 Is defective 



OFFSET switch, 
A21, Is defective 



Switch A8Q1I-12 or 
Current Source 
A8Q13-16 Is 
defective 



Multivibrator, 
A8Q9-10 is 
defective 



Driver, A8Q7 Is 
defective 



Amplifier, A8Q1, 
or ^itch A8Q2-3 
Is defective 



Limiter, A5Q4, 
ASQ5, or A5Q6 Is 
defective 



XA7 fPln 1) souare wave and 
sins wave at A7Q2 collector 



Limiter A7Q5-6 Is 
defective 



Phase shifter 
A7Q2-4 is 
defective 



A7Q1 is de.'ictlvc 



Switch A8Q11-12, 
or Current Source 
A8Q16-19, or 
OFFSET switch Is 
defective 



Multivibrator A8QG- 
10 Is defective 



A8Q6 Is defective 



A8Q4 or A8Q5-8 Is 
defective 
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Table 6-7. Phase Meter Circuit Troubleshooting; (Cont’d) 



Symptom Procedure 

(See Note 1) (See Note 2) 



4. Check for square wave at 
XA6 (Pin 1) 



1. Check waveforn: at ^.SQ9 
collector 



1. Remove 8405A power cord 
and connect ohmmeter 
across phase meter 
terminals 



SetOBPSET switch to 
any setting between -90* and 
-180* nr +100* and +180* 
and measure DC voltage at 
A6 (Pin 8) 



liidlcatlon 



No square wave 



XA6 (Pin 1) Square wave 
and sine wave at A0Q4 
collector 



Square wave at XA6 (Pin 1) 
ana A6Q1 collector but no 
sine wave at A6Q4 collector 



Square wave at XA6 (Pin 1) 
but not A6Q1 collector 



Sym.netrlcal Square wave 



Square wave not 
symmetrical 



No meter deflection 



Meter deflection 



0 volts at A6 (Pin 3) 



+20 volts at A6 (Pin 8) 



Conclusion 



A18Q4, A18Q5, or 
A18C^ is defective 



Limiter A6Q5-6 is 
defective 



Phase Inverter 
A6Q2-4 is defective 



A6Q1 is defective 



'Phase meter section 
out of adjustment; 
Refor to adjustment 
procedure, Section 
V. 



Phase Inverter 
A6Q2-4 or Phase 
Shifter A7Q2-4 
Is defective 



Defective meter 



One or both wires 
connecting meter 
to circuitry must 
be broken, 



Phase Inverter 
A6(y -4 Is defective 

The section of 
OFFSET switch 
A21S1A/B which 
operates A6Q2-3 
is defective 



control settings are same as for front 
panel troubleshooting Table 5-4. 
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Table 5-8. Channel A and APC T.oubleshootlng 



Symptom 
(Mote 1) 



does not 
light with 
FREQ RANGE 
switch set to 



Procedure 


Indication 


Conclusion 


1 . Check for -20 volts DC at 
XA12 (Pin 11) 


No -20 Volts DC 


Rear panel -20V 
fuse or -20 Volt 
Power Supply is 
defective(Table 5-6) 


2. Check for 20 MHz 

oscillator signal at XA12 
(Pin 10) 


No 20 MHz Signal 


Reference 
Oscillator 
A11Q4-5 is 
defective 


3, Check for -15 volts 
DC at XA12 (Pin 7) 


No -15 volts DC 


Lamp driver 
A12Q6 
is defective 




-15 volts DC ok 


APC unlocked 
lamp '.2 defective 


1. Check for -*-20 volts 
DC at XA12 (Pin 12) 


No +20 volts DC 


Rear panel +20V 
fuse or +20 V 
Power Supply is j 

defective (Table 5-5)1 


2. Change Signal Source Fre- 
quency and 8405A FREQ 
RANGE switch to about 
8-10 MHz. 


APC Lamp goes out 
and meters Indicate 
readings 


A13 Assy is 
defective (Probably 
bad capacitor or 
changed value 
resistor), or 
FREQ RANGE 
switch A24S1 is 
defective. 


3. Remove Probe A circuit board 
Assy from probe cable socket 
and replace with Probe B 


APC lamp goes out and 
meters indicate readings. | 


Probe A circuit 
board assembly 
is defective, 



4. Remove Probe board from 
cable assembly. Turn 6405A 
off and check cable for 
open-circuits. 



5. Replace Probe A board 
assembly in cable assembly. 
Check for search ramp at 
XA12 - Pin 1. 




Ramp signal as shown 
opposite page 7-15. 




A14 Assembly, 

A16 Assembly, 
A24S1 FREQ 
RANGE switch 
or A 19 Decoupling 
Diode is defective. 



NOTE 
1 . ' 
2 . 1 



Test setup and 8405A control settings are same as for Table 5-4. 

If a probe board is replaced, the Adjustment Procedure Table 5-3 
must be done. Remove board only after some indication that the 
probe is faulty. To remove board remove setscrew marked "Do 
not remove this screw" in Fig. 7-5, To replace board be sure key 
on plug is aligned with key on socket. 
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Table 6-9. Channel B Circuit Troubleshooting 



Sympton 
(See Note 1) 


Procedure 


Indication 


Conclusion 


CHANNEL B 
IF OUTPUT 
waveform is 
a 20 kHz 
sine wave of 
about 

10 mV rms 
(28 mV pk-pk) 


1 Isolate trouble within IF amplliler 
Al8Ql-3by CHANNEL BIF TUNING 
AND GAIN Adjustment procedure 
(Table 6-3 part 3B). 




IF Amplifier 
A18Q1-3 is 
defective. 


CHANNEL B 
IF OUTPUT 
is much 
less than 
10 mV or 
there is 
no output 


1. Check for pilse output at XA4-Pln 
4 (Compare with pulses at XA3- 
Pln 4). These two pictures 
should look the same. 


No Pulses 


Resistor A15R2, 
or A17 Delay 
line, A 19 or A20 
Decoupling Diode 
Assy is defective 


2. Check for pulse output at probe 
tip (compare with CHANNEL A 
probe tip). These two pictures 
should look the same. 


Pulses ok 


Probe B amplifier 
A2A1Q1 or A4 
Assy Amplifier 
A4QI is defective 






Pulses much 
larger than those 
?t CHANNEL A 
probe tip. 


Probe B diodes, 
or Amplifier A4Q2 
defective 






Pulses very 
small (or no pulses 
at all) 


Probe B Circuit 
Assy, probe cable, 
or A4T1 defective, 
-or- 

A4 Assy out of 
adjustment. Refer 
to PULSE 
generator and 
sampler adjust 
Table 5-3 




3. Remove Probe B circuit board 
Assy from its socket. Replace 
Probe A circuit board Assy in 
Channel A cable with Probe B 
circuit board Assy. Repeat 
step 2 above to determine If 
Probe B circuit board Is 
defective 


Pulses ok 


Probe B circuit 
board Assy ok 




Pulses too large, 
too small, or no 
pulses at all 


Probe B circuit 
board Assy 
defective 



NOTE: 

1. TEST Setup and 6405A control settings are same 
33 for Table 5-4. 
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. 8i«o' lief em' i3.3k- »1 
««exO MET FiM 121R OHM 



iN IS U8M 

Ills UiH ' 



K*FW MET FiM 12 IR OHM IS 1>8H 
SIFRO MET FiM S4.2M 0H.7 IS lisH 
AiFRO MET FiM lOOR OHM IlS 1/8U 
■IFRO NET FiM 44.4K ONI IS 1/OH 
SiFRO NETFiM 100 OHM IS 1F8H ' 

SiFRO NET FiM 10.08 OHRIIS 1/8M 
StFRD NETj FiM 51.1 OKMifs 1/8H 
SIFRO NET' FiM 14.78 ONsf IS l/SS 
SIFRO MET FiM 5.628 OHH IS 1/8S 
SlFRO)NET FiM 241 OHM Is 1/8M 
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^ SiFRO NET FiM 2.418 OHM IS 1/8M 
SIFRO NET FiM 44.48 OHS I IS 1/8H ‘ 
SiFRD .MET FiM 28.78 OHM ! IS lilSH 
SIFRO NET FiM 12.18 OHM IS 1/8H 
SIFRO NET FiM 1 1.08 OHM IS l/SM 

: BiFROlittT fiM'' 2^418) OHii''M 1 /ShI 
SIFRO NET FiM 9.098 OHM IS 1/8M 
SIFRO NET FiM 110 OHN j IS il/SN t 
SI FRO NET FiM 42.2 OHM \ IS 1/8H 
SI FRO NET FiM 2.618 OHM IS i> 8 H 

SIFRO NET FiM 17,88 oiiM^ IS 1/8M 
SlFR0;MET FiM 1.108 OHM IS 1F8H^ 
StSRO NET FiM ,1.108’ OHM, IS 1/8M 
SIFRO ; MET FiM 5.118 OHM IS 1/2H ' 
SiFRO MET FiM 90;98 OHM IS 1/8H 

SIFRO NFT/FiN 1.218 OHM IS 1/SH 
SlFRD NET FiM 18 1 OHM 1 11 1/8M > 
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I '""AiS, -- 1 - .1 
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. AISCI 

A15C2' ’ 

. AISC3 
A1SC4* . 

{■.‘•■Rises'' . -' 

3,,.: A15C*'„3 
.:.j3*15CT ;{.'"{; 

'■ . •'{ I 

ft|*i5C« 

33A15CR2 

3iA15€M-'{ 

AlStRA 



AlSCl <. 

' AI5«2 

{{.iAISil ,,): ■3: < 



AISR7 

AISAA 

AISM 

AISTI 



0ASA-31SS 
M«»-31S3 
' 07SV0T0A 
OASS-3440 

OMOS-MIS 

OIM-0342 

GlSO-0121 
01S41-0121 ‘ 

' '0140-020A 
■ ' OlSO-OlfiC ’ 
OISS-OOSO 

014C-017A 

1901-0441 ' 

1901- 0C47 

1902- 0124 
1901-0040 , 

{ 9140-0130;*':: 

'9140-0094''':' 
9140-0094, 
9l40-0l0ll i 
{ 9140-0094:;: '. 

; * 1054-0035 C’- 

1053-0009 : 
1205-0012 . 

0757-0394 

0757-0394 
2100-1756 
0757-0405 ■ 

’ 0490:3403 
0757-0190 

0490-3442 

0490^3405 

074^0024 

91100-1490 ; 

'• ■ ; ' 

M405-4014y: 

0100-0050 

0100-0230 

0100-0130 

0100-0050 

0100-0230 



RtfXO NCr,FiN 4.44K DNJI 1| 1>00 

0<fX0 MET OAO 3.03A OMN 10 1/00 
, OcFXD MET FiN 51.1 0»M It 1/4W 
V : **FXp MET FIN 194 OHM It 1/00 

' ':3.V*'''” '';:v "31 

aqOOO AStVtOMLSE 6ENEMTM 3{ 
V{C«FXO.MICAVtOO FF It^SOOVKr^^ :3: ,V 

-■'■■3', 'i ■{ ;, ' '{'{■■3': ■ 

iC*EXO CEO p.l UF 400-201 'SOVOCO V 
CEO 0.1 UF 400-20S 50V0C0 ‘ 
3;C«FXI»^MICA:t70 ,FF' 5t{ : 

CSFXD ELECT 4.7 UF 101 3SOOCU 
■ CCFXO CEO 1000 FF 400VOCO ' ■ 

■■' ■ ;■ : :.<■ , ! ,'i 

{.:,CtFXO{NICA::iOO.'FF'2S {3>3l3'.::;{‘ ■. 

piuttEsSTEF tmVEftV SILICON 90-140NS 

OIOOE JUNCTlCWtSILICON 20FiV ' 
OLOOE 0«EAKOfiMNl2.41V 5t 
{ DIODEtSILICON 3MA 300V 

' : ; CO IL/CNOKE - 100 M 5t':',r;:.' 

:‘ 'COlLi^:’oiF :l:■OM ■'^■V.‘^ 

coiLtFxo ofI'i^uh: : {' 

COlL'iFXO ' RE •: 22UN 5S r * ‘{ ' 3' { i' 

coiLiFxo RE 1 UN ;; ■;{^3{:''/. 3/ 

{'W^SISTORlI^^ 

: TRAHSISTlMlSlLli^ EOF 
MSAT{ OISSIFATORlSEMICOMOUCrOR 

;R«Exp;' w:1flii ■ ^ ■ 

{‘R« W;;nET: fill :51-1; »IM '3 
R«VAR ON 200 ONM St lO ' - 

teEXO MET ELM ip2:iXW IX 1/00 

RkEXD NET ELM 340 ONM It l/OM 
;:0«FXp. WT{_ELM ,1M ;ll' 1/20 

, ««f«»\met;;elm 'tST.OMM .it i/oo'' 



R*EXB NET ELM 240 ONN 2t 30 . ! 
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UEW ELECr^ 

: C*f*0;'*LECT{li'o;‘UF 200 SOVOCO 
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CXEXO, ELECT 40 UE 475-lOS SOVOCN 
CiEXO ELECT 1.0 UF 200 SOVOCO >j t 
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‘ «UC«2 

: ';i'Ai«ca4«.-''-^ 

' «UC«5' 

>-'j''-i''V''.‘'?’\\** ,V’,i 

Mauciit" 

V' «i«ctr:; 

Ai«ca«'::'' 

, Aiecaxo. 

. ';ilLMilll_ 

■/i flTt ^3’j|a«^^!.•• : :A' ,' )■•. 

rAt«Cai2 
.AlACiilS 
\ A1AC1I4 

<" ^***'M.i 

'ijVv 

' ■'AI4Q1. 

:i«',*i402-;; 
:^v'4l4C3<1 

= AI4C4- 
.-' AI4«9i^ 

.'>;A14C4'i' 

; ;’•• V,y. ';i-:^ •■-'■■■ '-‘i 






■T^AUaar^; 

,.:'.«i«ii3^';; 
..;CA14«4 i'v; 
lAlWSy,, 

!<;-,AI4a«;;v, 

/'> mn 

AIMS i 

^i4A*?'^‘:f 

AlABiOV 
, . AUAIl / 

A|A»I2 
AIAAIS 
I ’ A14M4 : 

AI4AIS 
AIAAIA : 

AIADI7.' 
AlAAIt 
AI4A1« V 
A14A20 
A1AA21 '• 

■AiAA224‘' 
‘A14A23’'.. 
A16A24:^rr 
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; cefxfl E^T lOOUF - 1041 |M 40 V 0 CW 
OlDOEs SILICON 0 ^T 5 A >200 tIV , < 

v. 'i -'; / ;; ;: .. • v ' 

piflOEtSILiCON O.T 5 A 200 Fl¥ 

, OlOOE ANCANMINItS.TSV 
DtjOOEtSILICON lOONA tOOMV ' 

; OUDEtSILICM lOONA lOOWVr 
OUUEtSILICON leONA lOOHV ’ 

'^PlOOE /MEAKOO'MNtAi, 49 V 
' OlODEtSILICON O.TSA 200 tIV ' 

; OlODEt SILICON 0 .T 5 A 200 tIV , 
OlOOE OREAKOONNtS.TSV 
OlOOEtSILICON lOONA ItOHV , 

oiobEtSILldlN lOOiU lAOMV 
OlOOEtSILICON I'jiaHA laONV 
MODE ONEAKOOHNlA.AOV 

: ;cAAo'E*IlWttI 0 N^;..^' : 4 ;,: :,,/ 4 ' 

; TAMSISTMiNffN^'siLlCM 

' TR ANSI STONt SILICON rW 
rR^.^sisroNtsiLicoN nan 
IAANSISTMiNAN SILICON 
IRANSISIONsSILICOH ANA ; ^ ' . 
n^ISTM 

A<A«> liM I ONN IS M 

. At AXO NET ALNi 100 OM IS |> 2 M 
AtAXO NET ALN I. 33 N ONN IS 1 /iH 
AtEXO NET AAA 4 . 44 A ONN IS l/ON 
AtAXO NETi ALN I. ION ONN IS l/ON 

. ^ .At^'iw ; l;:OMN- IS;.^ v:;:; 

' AtAXO 'NET: ALN ;i 1 -I 0 a 4 |WN' U 

AtAXO ALN I. 2 S ONN ZM 1 / 4 N ^ 

At AXO NET ALN 73 ONN IS 1 /ON 
AtAXO NET ALN 2 . ISA ONN: IS I/IN : 
AtNAR HN 300 ONN lOS LIN IN 

AtAXO NET ALN I^ION ONN IS 1 /IN 
:'A*AXO NN' 1 ; 0 NH. 1 S^' 9 W^ -.'y; 

AtAXO NET ALN 100 ONN IS'|/ 2 H 
AtAXO NET ALN 1 . 33 N. ONN IS I/IN 
At AXO NET ALN' 4 . 44 A Om IS 1 /IN 
' - ■ ',1 ^ '' 
Nt AXO NET ALN l.lOA OM IS I/IN 
’ AtAXO NET ALN l.lOA ONN IS I/IN 
.'AtAXO NN:I OMN IS"SN 
AtAXO ALN I. 2 A ONN 2 S 1 /M 
: : AtAXO i ^T : ALN 75 ,. ONN ' IS ' ; I/IN . 

AtAXO NETVALM 2 . 19 A ONN IS 1 /IN 
' AtMA NN 500 ONN lOS LIN IN 
AtAXO Net ALN l.lOA ONN IS 1 /IN 

OCLAT LINE ISSN 4 ,V 
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A 1 IB 2 
AIM3 
A1BII4 
BIBBS 

'/^^:;bibb 7 

':.v BIBBS' ' 
Hi’::Bia«« ' 
.V'. BISBIO' 
I, bibb II 

.BIBB 12 
BIBB 13 
V; B1BRI4 

, ' bibHis 



' 'v 1 * ; — 7 ■■ \ 




flB4CS-6003 

. ^ OlBO-0100 

0150-0121 

OlBO-0137 

0160>2120 

OlBO-OlOe 

OlBO-0100 

iOIBO-2071 
oiBO^eioo 
„01BC-0100 - 
OIBC-OIOO 
OlBC-0100 . 

OIBIWOUB 
OlBO-OlOO’ > 
OlBO-0100 
. OIBO^OIOO'^ 
0140-2143 i 

I ..--.y'/i*?-- 'r 

0 l 40 > 224 i ' 

'>.-^'0S40S-BO4H':' 

'•' }• '- ?'••.' .-. • '- -'• '- « • 

9100-1 71« 
^;.^140-0114;, 

S020-204S : 

■' '■ ‘ ■ -'fe.y ■ " 

IBS4^0071 

■ i’-V-Mi' 

, 1 BS 470071 
IS54-007I 
IBS4-0071 
1B54-007I 
1BS4-007I ’ 

>0737^0459 

■ .■i=i'- ■ , '.' • : ■■■■, ‘ 

049B-3157 
049B-31SI 
01S7-0442 
I 049B-3140; 
O7S7-02B0y 

0757-0444 ; 
045B-OOB3 . 

) 07S7-0442 
: *100-1760 

0757-0447 
0757^0270 
’ 0757-042B . 

; 0757-042B 
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BOBBO BSSVtlSOiBnON BB9. 

C< BBO ':’f lECT ; 4*7. UF^' lOS’' 3SVOCM - ' < . 

CtBBO CEB O.i uiF VbO- 20S MVOCU 
CsEXO ELECT 100 UF 20B lOVOCH 
CBEXO.NICA O^IUE IB y 
ClEXa' ELECT 4:T UF : lOS 35V0CM 
, Cs FM : ELECT 4.7 UF MS 3SV0CW 

CrFXD ELECT 0.022 UF 10% 35VDCW 

;CtFXD ELECT 4.T UF ids 3BV0CU > 
UBXO ELECT 4.T UF lOS 35V0CU 
C«FXD ELECT 4.7 UF MS 3SV0CM 
C« FXO ELECT 4.7 UF lOS . SSWOCM 

CtFX0’ELECT> 4.7 UF MS 35W0CU 
Ct FXO ELECT; 4.7 UF MS 39V0CH 
CtFXO ELECT 4.7 UF MS 35V0CM . 
CtFXO ELECT 4.7 UF lOS 3BX0CH 
Cs FXO Cn 24MO ' PF 4B0-20S lOOOUOCM 

,, f IMD CEB , 15 PF'-'5S?50dyOCU ' ■ 

OMOESiSILICOB MTCKO PBIR . 

FBBT' OF ’'BiaCBl ^ ■;■■;.,■ I’./iv ■ : : . p 'p y [, 

' UIL'iVBB ':;Vy ?■■:'; :y; ' '■ 

coiLiFxo ae 10 uh , 



; I '. :>-: 



,' 7 >' ' i 



!^'^'CBBO;’EXTaBCTaBr ^ 

' tJ< " ' I , > ' 

^ TBBNSISTOBiSILICON MBit 

;TBBN5ISTOBi 51L BC4W MEN 
TBBMSISTOBtSILBCON HBM 
IBBNSISrOBlSILBCflN NPB 
IBiMSISTaRlSILICOM NBN - 
niBN$ISTf»«SILiaiN NPB , 



' BIFXO NET EUILS4.2X lOBB M 1/BB 

, B«FXO NET FIN 19 .4B OHM IS 1/BB 
BbFXO met FIM 19.4X OHB IS 1/BM 
: RtSXO NET ELM mLok OHM IS l/BH 
lUBXC MET FLM 31.4M OHM IS 1/BM 
■ :B»#X0';M£T 'FLM;:iX -OiiM , IS 7 ;; 

Bt F W ; MET ■ FLM 12 . ik', 'oHM 7 S ’ IFSH ’ 
B< FXO MET FLM 1 ; 9 «ft OHM IS 1 >BH 

'■MDTVBSSISMEO-/:;:^.-:.- 

RtFXO NET FLM lO.OM OHM IS l/BB 
7UVBB MM SK OHM 5S IW 

:B»FXO'' MET^FLM' 14.2K 'OHn' iS 1/BN V-? 
RtFXO NET F4M l.TBX OHM IS l/BH ' 
BCBXO MET {FLM 1.62K OHM IS l/BH ' 
RtFXO NET FLM 1.42X OHM IS l/BH 
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’ BiFXD NET F4N 22.4 ONN It 1/M ^ ^ ' 






0««a-4M3 


,. BtFXO HETjFLN:24.4'.0MN'lB l/M'>.-'aaY...- .' 




M4f*4M« . 


BtFXO NET F4N 27 OMN'It l/BH 




t UlM ^ 


0*9»-4GM 


Y.:Y ^.^; .:.,Y^.V,'YYa:Y-Y:'a''' /■ .'.l.' .^ /■:-■"■-,■■ ■ ■ ■■ . a,':„ ,'Y1 


'• : "•. ' 1 




^P.VvU4«t•4'0M.:'''' 


' Btfxo! NET Fiji 32.0 OHN It 1/BM 






,C3S3>G390 ’ 


.:BtfXO\NET :F«il'34.S'IWN'.lK'l/M. ' P: 
BtFXOPNET'FLM 40.MHN It 1/BM 






.. M9S-4091 ' 


-’• .-'V 




, ; 0MI«40«2 


BtFXO NET F4N 4E.9 CNN It 1/M 




Mmikii - ' 


aM9»-40«3 


‘" BtFXO 'NET ,F4N' SE'OMN Tt 1/BN ; ' 


a- ■’ 




' ' M9»^'40«4 • 


BtFXO NET FLM" S9.S ONN It MM 


.*-. ' 


. **»»« . ; 


, . 049»>40«i 


’ BtFXO NET FLN 4B.4 OHN It MM 




. MM14 :: f 


i''-''‘'0*9*-4094Y ■ 


BtFXO NET F4N 00.2 OHN It 1/M 




MU15 . 


049t>40«7 


BtFXO NET FEN 94.0 ONN It I/M 




;,v,*aiiUa a'; 


OTSToOatS ' 


BtFXO NET. FLN 113 OHN It MM ^ 




^'viiawiraaP;-- 


v:;vi049t>4099 ‘ 


' ''BtFXO NE|pF 4M 139 OHN 'lt MM 




i:Mwi||;;|p 


3IOO-1S34 


Yp'Y'MITCHtBbTAOT . 'MYaM/'a ' ' " I./p';'. 

P Y;a a Y ,.p. P" PP.' .. v ' Y , .. • ■', ■■' 

MITCH ASSVtANFLITUOC.NAMfiE 






' 0«4aSr409t 






: >014«.«210 


a;,,-':YY'a,Y.,Y/aYY..".v,aa ..a ^i;.Y :;P:P 

CtFXO NXCA 270 FF 3t ' 

P.P-:‘,:,."'|-, .,,, ......i. .'■■..■ -P ■ .■' ■-/■"■. ,• ,. 






v >.'; '04405*'«013 


; JPY'COVEBtSMiTCHYPv 








Pal;-';.;.;;/ 






"'V ‘ '. \ ■ 


' ' ■ ' , \ ' . ' 




. •..••-* •, s v-;a‘-- .If;/.-: 

' < -V‘"' • 




:--":''PYPa;a V-Pppav/Y-'Y;. - ;. .'' ' ■ Y'’’; 

' ;-.";y;,. .;a';Pa YP V '■ -'py - /P : 


y' a- 


: i’ 




YV'-'-y-'"':? ■■'■':/■ 1 ■ .■'■■- ■■ ■: ^ ' '' y’ 


•- .■•. ••■.• - • .) 




'af'A;i^aa;aa-a'a-'‘'^a''p 


/■Piv-ppa . .YiYa a;./: - yY! /;/Y:pa:;Ya-.'a...;: ; YY;P 


\ V, 



^ sj. , . •'' ’ . > # 8 i 



•1‘ 






i 



>t: . :*» 














M2H92 

*22MM 






U2N1 



A22MS, 



A2M22 

A23II23 



A23SI 



M2iUl 



A23H2 

«23kS 



OtSO^tlM # 



0t40S«00M 
o*«»-ooa4 ’ 

. ■ v'lv. . 



a 22 * 2 'S?:f 7 ;-^ o«9»-sasi 

.i'*a2»S7’;":;SUf 0«9«-9a4? 



Sr ssi«a»»':.7:s;,v :'S.,70*9»-3I50"V^ 

i -. :S ' ' 0492-4102 ■ 

I Sli‘;422a9 . r ' . 0494U349 

,3|:|/:M2*I0' '■' ' 049t^^’ 

:/f7*22*Il .,, e490^90Sl:' 



■f '??S:42a«IJ , • 

A22»14>’: 

, .M2il5’‘T, 
i •*ifM2ai4\,:-> , 
?;"'.7„'. ' 'S ■ 
sMiaain''!;.-;,; 



i0492^iMT':'i 
0490-4100, I 
0490-5030 
04«0:>4101 
0490^9040 



|y*220npvSi vSS-.^ 0490-4102^ 
V,«2010;- " 049f-!4349: 



„ KOTEtSHlTCM COVf R ' 

F.OTCtSMITCM' COVfR / ■ ;; 7 

^T-04R '2-I9K ^SMI It" t/M 

:;:’S;-; 0*2XO;NET,''F4N:4.«iR'flNN.O;^M 1200 
MOXO NET OUl 2150 OHN 0.50 1/00 
^«*fXO MET FiM I.24R OMN II 1/00 
RtEXO NET E4N 401 OHN 0.51 1/00 

. ff* :,***** 

. **Mb NET I^‘2I5 OHN 0^5I'1/00 ' 
RtFXO net 04N 2.04N 4MN II 1/00 
. . Rt^XD MET FLM 99.5 'OHM 1% 1/BW'- ’ 
RtFXO NET FIN 2;iM OMN *1 1/00 

0«2; FAN 4.01N ONN O.OSSl/OO 'i 

;'V.:--v:R»iFW .NET’ 2150 'OMR"'e.St 1/00 " 
RtFXO NET FAN 1.24K OM 1|%/00 
,, RIFXO NET FAN 401 OHM 0.51 1/00 
RtFXO NfT. FAN 1;05 n:ohN II 1/00 ' 
KN -215^^ O.SI'J/OO ■,• 

RtFXO'SNET'iFAN >.0(UC''' OHNSii ■ l/OO ' ■ 

, ’.RJFXp MET FLM 99.5 OHM 1% I/8M , 

; 7^ S0ITCMtR0TANy.,V77 :,i;n 7-'S' 

^ ;AW : V’ 

CAOiE, ASSVtNED ANF NANCE 
;CAOiE , ASSVtAINS : A^:. i ? ' 

''■■■ SUITCH ASSVtCHONNEA SV 

■ S’"’ v''7 y-yy V’,.-' ,' 

;S|*^«lltSOIToi':' ^ ;■ V. ;i; 

V^ATEtSOITCN COVER ' , 
SOITCNtOOTARV ' ' 

s O' CAOAE 7'' ' '' '7 f’" 

■7: ■ , '■> 7-.77: '.v7' 7 'v \7'i7! 7 ' ■ 

- uaiiE AASVr ; ■ . ; ■ 

CAOiE ASSY 



Si*?*? * ■ 7; ®*V^**** ■ 

^i7A24R27S;’ :;>;-7 ;:,7: ioW»ifl419''' ' 

^ 075T-C424 j 

0490-0004 
V- *2404 > , 0490-3151 

■ * - ■ : • ■■■. ••-; -Vf 



OipO-1033 ’ SOITCMtROTARV ' 

7 7 ASniSNORT ' anF RA 

7 Sj'- V«**iE ; ASSVt^SA^ NANS 
*•405-4041.', ■ 'CAOIE ASSVtAINS ANF RAN 

y-:-y^:y-[y.:r-y:y::- '7v‘:777.77;:.'-v7;l;-77’ 7 . -v ■ 

7**^»“*f42v; 'S’ 7' ;7 

004«»-boa3 .^UlMRtSMITCN ' 
«2i22“25f* ' " ' :iS4^2i««ilicH M 

V,:;,7S(«;;*2i**l<ll^ C0VBR,'SS? ^ 

010O-10S2 SOITCNtOOTAOiv ' ‘ 

■'«^*-f4020;:;; S'SS^^'^CA^E ASlirS;" 

^ 7s 7 :. CAOiE 'asst vSi:7' 'sS 

00405-4030 CAOiE ASSY 

00M5-M53 ' ■ 2CH A«YtFREO. 0 



Ot.FXO NET FM 303 OHN^^^ » 1/00 S 

|«» maim At i/ool 

RtOXO NET'FiNil.MR ONN 11 l/ON 

RtOXO NET FUl 1.42R INN ' 11 1/00 
RtFXO NET FAN 2.1SK 4NM 1| 1/00 
RtFXO NET FiN 2.0TN OHN iO 1/00 

'■ , • r,' < 




-O. r ' ■ , ' ' ' ' > . 

i- 



Model 840 SA. 



K, - •, 
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tV 

■,0 ■ ’ ' 

I'i V ” ' ' ■ - 

\v'^: 

■^y l' I . 



i’'.; .•'.:'i:\ v'.:-[i„.>'‘'- 









TfeHe 6 - 1 . ; RaCeirenee Deatgn^on Mdex (Coat'd) 






ty.r. 



I’i-, ys ■ 



M 



y-'cs 






.I'fr*/;,, ; 

fc.' 

%'?.' l-v"* 

tel 

KkkSvit 

V| •' 



( .-v,7 V- 



.-Q' fv:;; •;.r‘.'i' 
\ B; ) B 

-« Jl 






';'M4*ii- 

;,1^14M2«tte 

ft:** 46 Ilte'il 

M4«I4 

ip4»4«l*te.;l 

ji'M4iir?‘;i 

■i^:M4ii*.i?.;i^ 

42411 20ll:li' 

,;.;,^‘424Ml‘:;l?v 

l;"*24ll2*'l%i^ 

£i‘* 24 a 24 i'li: 

*2462»'lV;,:\ 

3«M2*:p^ 

:vl 424 * 2 Tll 

'■|.’424«26>ii’ 

^;V424»30’JO¥’ 

J. ‘A 

lp24lliat^''-l 

V? .K',.--,‘;--:;iyji' ■; '-.I* 

M4fc21i;S^ 

• .’T;;:.-; .i 






0PM No. 



■ti"* 2 S 

i![(i]\Ji:;.J- 

"’';’* 2 Wi'i . 

ill'Hl' ill.v 

42 M 3 
i 29 M 






)A 






Cl 

iitsAi: 

C 4 1 ‘ 

U 5 ;;i: 

^cote: 

^XT.;''H 

< cote 

CIO 1 



■yi!’;;“i‘ 












::i M«»-ai 54 ' 
0752-0430 
O 75 f-O 44 or 
0757-0442 
0757 - 0200 , 

:'.';: 04 t 0 ^ 3 l 54 ‘f 

04 « 0 ^ 3 I 5 «' 
OMO -3141 
0757-0450 
0757 - 04*2 ’ 

4 ': 

0757 - 04 ** 

1 0 * 90-3453 
‘ 0 * 90 - 34 * 0 ./^ 
V 0 * 03-1055 
'. 0757 - 04*7 

i> 0757-0440 
. ; 0757-0441 
' ;. 0 * 90-3155 ' 
0 * 90-3154 > 
0757-0430 

0757 - 0200 ’ 

' ■ 0757-0290 
. 0757^200 

-^'f 07 | 17 rX 4 ^., 

3100^1035 . 
0 * 405-*032 
l:’lboM 5 -* 0 ^ 

. 00405-4024 

■ -’W . ■■■: . ■' ■ 

vl;-' -'-' 

5040-0210 

0111 - 1 * 3 * 

obl 1 - 1*40 
q 0 * 90-3279 
' 2100-0024 

' ''.'! ;', ■' 

3100 -ioii 

^ 00405-4010 



< 0150^119 

' ' 01 * 0 - 03*9 

0100 - 03*9 

0150-0019 

0150-0019 

0150-0019 

10150-0019 
1 0150-0019 
J : 0150-0019 
01 * 0-2140 



A 'V'-iU’' -A.' ' ■: .;■> .■'" !■'•>“■ 

t' ''., 8»24 ‘ ^ ' ’■■ 

i ’ ‘ j ^ * 

' . > u f 






aV' 

A.lSVi 






*<«X0 NOT F40 4 . 22 k OHO IS 1/OH 

, OtOXO MET H.H 9»11H OHM IS 1/ON 
OlFXO Nir 7iN,7.50H OHN IS'l/OM 

1 0(«0 NET FLN : 10.00 OHN IS 1/ON 
OtfXO NEf 740 > 13.30 OHM IS 1/OH 

111 .-: <■. .', : vi " '. ■t i ;,: .-r'-A'l!' i ■■.VjA;. V-l i; 

:i;oifxo'NET.:nUi i7.oo m 

; KfXO.Mir FLO 24.10 OiM IS l/OO' 
OtFXO MEr FM 30.30 UNO IV 1/OM / 
OtfXD MEr FLO 51.10 UNO IS 1/OM 
OifXQ NET FiO . 75.00 OHO U 1/OM 

All • ■; 1 -: 

AioiFxe MEi';;Fi0 3ioo''aHM'' isAi/^ 

' 0»FXO NET FUl 19*0 OHM IS 1/OH 
OSXXOANET F4N 4220r0HN IS 1/OM 
0*«X0 coop 1 NElBOHMiSS 1/4H li, 

OIF XO NET FIN 1210 ,0M IS 1/OM 

; h OtFxb ' NET; FlO ■ TiSOO’ OHM ISVl/OM 'i 
NIFXO NET F4N 0.250 OHN IS 1/OM 
0<FX0 NET FiO 4.440 OHM JS 1/OM 
OtFXO NET FLO 4.220 OHM IS 1/OM . „ 

I . OtEXD NET 7M 1. 110 OHM IS 1/OM ; 

Butim ''NETCEiO'' 5 .*20 ‘ aHN'lS ^ i/OMA ' 1 
OlFXO NET FIN *.190 OHO IS, 1/OM' 
OtFXO NET F4M 5.420 OHO IS l/ON 
lUEXO NET FIN 5^ IIC ONN , IS 1/OM 

Av, ; , , 

lSMITCHiOOTAOY 1.11-1.1 A'AaAa1v1a;;ai: 



a'IA: 

H- 






' . UliE «SSV<C0*Xli4 . 

c*«iE:*ssvtcs*xiM.; 1 ;;.; j ia 

.A^'SMITCN' AUVIFMSE'' I' -A:!;!' :'' v’’ | 

.. .CDHFLEOtSMITCH SHOFT,,;!:'!::'!;- 
' ' iufxp: W : 344 .*; 0 HH ^O.IS' 1 /OM ; 

: ‘ . :1.:; . '.-.■J,':' ■ ■ 

OIFXO MM 1111 OHN 0.it 1/OM 1 
0<fX0 NET F4N 4990 OHM IS 1/OM 
0<VM CONF 1000 fl»M lOS LIN 2M ^ ' 

I'sWlCHlOOIASYAllAfc'T-l 

■'■H:;;. . A- ; 'i;;' ., a, 1 'i; ■■ ■ :. ■■, ,- 

lOOMO XSSVtEXTSMOEN. A, 

;;lte’::'^'^l"CH*SSIS,^FW ■■ ' ■ ^a’^V 

V C<FXO CEO 2 X 0.01 UF 20 s aSOHMAC 

CiEXO EiECT aoiCK) UF 475 -^lOS^ *^ , 

C<FXO EiECT 2*00 UF 475 -IOS 40 M 0 CM 
C*FXO CEO 1000 ,FE 20 s 444 ¥ffCM ‘ A B ' 
CcFXO CEO 1000 FF 20 s 5 O 0 WOCM 
CtfXO CEO; lp 00 >F.; 20 S : SOOMOCNa,- 

': 'ctFxo :cfo' ibob 'ff. ; 2 os 'SOOmocm 
;C ifXO CEO 1000 FF 20 S 500 V 0 CM 
CtFXO CEO 1000 FF 20 S SOOMOCM 
; C<FXD CEO 470 fF' 4 *(H 20 S iiOOOMOCM 
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'»'■.■■ a/‘- 
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^ Put No. 



TUde 6-2. ; Reference Desigoation Ihdex (ContM) 
I ^ ■ ' !' 'Deear^jHno' #:; 






vs: 







cii ; 


1 ,0160-2140' 




0140-2297 


osi* 


2140-0244 

' ■ ’• . ■’■ ’>'• . •'' i- 




^14S*-D708 

;/ -f .ri-'.vh'; 



WM§lmim 

r-’lwiSilri'-VK 

. ‘m':; f V ■■;- ■■.!■,■■ ■■ i ■ 



«v Mi; r*: L 1 -; . ' ■:>'■!}[ 



I®t Siiliiii: 
Iti; i'SiilSy 

a".'*/'': - 1.' 



.r'. . 

mm 



r U i ' ' M9 , ' 



mmlM, 



ipii| 



ipii: 



-^ir- •*.':■■;■; 

W 0 i^ 

iiiS 

. ■« ■ 

v’,::, 

wmi 

Pli0 'ifw! ■>;. 



i'-’-V 



21UHCOOI 

211C-C202 

2110-0202 

2110-0202 



1290-000) 

1290- 000) . ; 

V,- ^ ! yg\ ^g' '4 

9l4p^00«4 

9140^0000^/ '.; 
914O-C09O 
i 9140>-009* ' 
9100-1410 
9100-1410 
• v'::- 

9140-0114 7 
9140-0114 ; 

1120-0)94 ‘ 

'.1120-0)41 'Or 
- 1120-1444 V 

1291- 2397 ; ,' 

1094-004) / 

1200-0077 

1094-004) 

1200-0077 

0490-)420‘V;^ 

oou-ooir i 

0014-0010 V 

, 079T-0)9I , 

3101-1248 

'3101-I234v 
3101-0901 ; 

“ ' ■'(/ 

9100-1704 

00409-4033 

j'‘ ■ ,j- ; *• 

00409-4027 

00409-40)0 
00409r-i029 ! 



CtfXO CCO'470 PFV*00-20S lOOOVOCO 
C4U0 COR 10 PF 91 900VDCW ,( 

":vU,:;V.:y ■! „: 

LARPlOiOM T-2 OULO l.ON 4NP.99VRC 
:, ilOHftlNOICATOR AMBER 

^s'i'iFUSftU .2909 - V' ; ;,^V ;,: 

fUSii6L50ki25M 
; FUSEt0.90* 290V , 

PUSf <0.904 290V ‘ 

7 RSR' PARTIOP 05' - 

: NSR.PART.OF.' M V : •'V'.V!t;' t ' 

' ■ coMiiCTORioM::'' 

.^rCOlUeCfORlOIC' 'r:-,- - ;: 

;;;COaiMO'Rf;'7'lWVv 

'• 'diiitfxo:‘«iF''i'im '■y': " v 

; COlLtFXO AF 1 UN 
COlLtFXO OF 1 UN , ; 

CORsMOiOCD CMOKE 0.19 .UM 20t ' 
COILtNOiOfO CHOKE 0.19 UH 200 

:.7.y 

COaiFROi OF lOlUiA 
COIUFIO OF 10 UH ' 

'|*i7ERlM«Ef S;‘ '7 

'^HEfiOltHS ::V017S - i0 r ' '' 

-Mi lERlimS V017S ; IIN ; A0« OPf 02 

'CONNECTOOiipOHEa a PIN ORlic . ' 

i.- 'i'V ■ : . ; Vit: v'-Vi'-’r ,■•' 'Si' ■,,i„ ' 

TRAMSI»aRtNPM ;SIUUM<3^^^ . ' V 

IMSI^fMiTIAM Hit* 

TRANStSTORlHPM SlilCOO 210049 
JNSUlAIORtlMNSlSm^ 

' RtfU Nil 10 1/2H 

■ ' '.. UvivVV., ,. 

.<RtFXO HM 9 OtM 100 M 
< RiFKO HM 12 OHM lOS ION 
RIFXO ME7 FUl 402 OMH IS 1/4M ' 

:r:Vrr:ip^ 

SHIICNiPU^HOUTrOM 5F07 

SHITCHtSLIOE OPOjf 0.04 129V 4CF0C 
SH1TCH<PUSM0U710N 3P07 



P^R.- 



TR4NSF0RMERI 



C4Ki 4SSV<C04XI 4L 

: N07 4ss:oNEo .y ’;i 

; I'-Vir;,,;.- 'rr r-','.- 

;C40ii>4SSV<4FC': AMP.' ^3. 
i KOI .:■ AiSICNf 0 .' 1 1 3:' . ; ■ V' 

CAOtE ASSVi»N* IF, OUTPUT 
uao A5SVt«B> IF OUTPUT 



.'•’v”’’* -I'V. i 'i'' ■"', 'o’” ■• • ■■.'-■ y- - ’ ■’*»• ■*'■ .- I »■•■. .i.< 's,:',''' : '■■.(' f' -j. *. .' r '* '•/' ’ /.• ■ i ■ •' \ ' •-. 'i f '••;• -.ri *'V . ■ " 

‘ \ * f k'i ^ * * K * / * r'-r-r; • l••• .. , 



•f ’ • 





I*}* JJVs'i! ?’r'V 



Model 840SA 



®“^ Pl»)i*«n»ttoQ ladex '(Cait*d) 



^rMNo. ‘ 



,; . 0t405-«03l 

>|v^oa^s^^u 

:ri^',^OMos>«oa4 

yfe:iiao-i548 



,^ME ASSVtlSOLAriON Mip, 
tCAM.E ASSVMSOiUIOM AmP, 
,C*aiE ASSVtCSAaiM: 

C*diE > ASSVi INPUT OEiLav IlJ 



pMLE ASSVtPMN CMO .rz/T^ =v 

w ciu^ir tsUciMiacT 

.-0:V : : l 

UNNECTMlPNIMTEt CIPCUtT I^^ONTACT 
CONNECTMtMNV 15 PIM >-«*•*»* 

raNNECTMtaiWV. 15 'PIN'.’ 4 

GUNNKTOatMOV 15 PIN I / i 



.V ;««iNftToa»ai»Bir is,piN.i ' 

: : CONNECTOaiaOOV'lS'PIN . V'- i-' i;: ' 
xoNNECToataosv: 15 PIN ‘ ;; y:if :#,■■’ 

c^Ecroaiaoay is pin : ' ■ ' w/ ■ > ■ ■ 

: CliNNECTaataoOT . 1 5 PIN ■ ' ;j': - ■ , ■ VH:f . : 

; CONNECTM^ CIRCUIT . ISj^NTTCT 

:' ' (WNNkfoa^^^^ 

I CONNECTOPiPPINTEO CIPCUIT i*-CgNTeCT 
;.uCONNECfOatlWB»n5r piN,.M’-.'' 

:: :: NDT ^^assifiNEO''^"- i: . ■ ■ ; : i 

CONNECTOPtaOOV IS PIN ; 

;;’;not,«sicnen.!'V< , ir 

,;V’NOT ;«SI8NEB|^'N ■ '■;: 

J:- CWlNECIMtaoiv: :ii> W 

'■::fUU^OfMt ^ PUST -'.TTpi 4 ' ' 

EUSEIOiOntEjiTIlkTM POST TVP^ ■ 

. MlfmOEPlEJITAaCTOP:; POST; TV'*E "v 

i.SDMCTtTP^ .M-: 

:^^'SOC«ET*|P*NSISTOPrVVV'': ■•:■ ' - 

y-'^''v;:>,-^v;';twi*«u*NEO^ , ' ;:- - ■•0 

iiNoaiaiACK.ppNCE 

s MPL ITUOE : am ■ c anpL ' CNPNNEL ^ ' 

■' MOataiACiE.SCNSI Tl VI TV 
PHASE NANCE S HETEN OPFSET , 

, V«* 00 lya- SMAPT 
PHASE ZERO . . 

AHoaiNEo SAN 5/a piN, 1 /a shaft ' 
PHASE.PQLANITV ^ 



1251-0135 

I2a-0135 

1251-0135 

1251-0135 

1251^194 



; 1251-0194 
i 1251-0194 
125^0^35 

1391<^135. 



1200-0041 



0330-0112 



0370-0113 

0370-0114 



0370-0115 



00405-4020 

5040-0404 

5020-0457 

t02l3>42l02 

,1021Af^«0001 



KNCSlFNEO NANCS»H/Oiai ATTACHED 
NOlOENlPNOOE - 
POSSE TIP . 

CCIPiSNOIMO 

ISOLATOR • . , 



1157AA ,v 
00405- ACM' 
871p-008i» >' 
08405-2044 



DIVIDER:lO:l 
GROUND CLIP ASSY V.. 

NUT ONIVENlHEX >«32*HEN OPElilHS 

PROBE INSULATOR ' 




•'iW . 






Ill 



/^PvINo. 



Ilf iiHf iMsWii ^:;SPf s-‘ii’iSiiil^^ 

fe«lA v/C’'l.5?-:A'^;'}j-V;: V rv- 5060-;0734'.<;. :/- V^'>»W'4SSirir: K :I6:W" ,■^.^v^■'';^^4^'WV■ ' 'M ‘ri ■','■■ ■iW'i'j'^! 

My^‘v -jroM«5-0025\/ ■ ■■ .V^'.'' ' ': ‘h:}v: 

f¥SW'-' OSI£-0004”'v^ /:'::V' ' ’:> •■u,'' ■' 

..;^084i5T00ll|:/i i^^^^-SUtrPWMeilrfWWT;;'^^ : >.. ;,VVi"- ■ '/' 
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RiFXO NET FLN388 OMN'IS 1/2H 


28880 


0698-3803 ’ P"."' 


P' 1 


■ ' ' J ■ 


0698-3805 


H RiFXO, NET H*t,'822,-0Mt 'lS "1/2M 't'/' : 


28880 


0698-3805 , 


'3 




iC69»*3406 

-..I; 

VC698T3807 


RIFXO NET FLM 1.33N'jOHM IS 1/2H , 

„ RiFXO NET FiM 1.968 OHM IS 1/2N 


’28880 


. 0698-3806 


. '6 


; . ■ ■ ■ ' .aj. 


28880 


0698-3407 


7 




-^0698-3820 ■ 


RlFXO|METlFlM 34.88 OHM IS 1/2U , 


r 28880 


0698-3820, 


1 




lC698-3831 


RiFXO NET FIM 23;? OHM IS 1/8M 


28880 


- 0698-3831.' 


7 


1 • i 


0698-3837 


vRlFXO MET FIM 133, OHM IS 1/8U 


28880 


0698-3837 t , - 


a 




1 0498-343S 

.■■'•' •■>- A'* :- -'A ' 


/ RiFXO MET FiM 187 OHM Is' l/BU 


V 28880 


069a*349« 


-p^ 


'a ’ 


->:C698t3880 ' '. 


' RIFXO ME?-; FLN, 196 'OHM -IS 1/8U' P . A '- 


28880 


, 0698-3880 


■ii' ■ 18 




"0698-3881 


: RIFXO MET FLN. 215 OHN 'IS l/8M,> 


28880 


': 0698-3881 " 






069879882 ' 


RiFXO NET FIN 237x OHM IS 1/8U 


28880 


’0698-3882 


3 




^pC698-3888) . 


RIFXO NET FLN 316 OMN IS 1/8W 


28880 


0698-3888 ' 


1 T 




!0698-3885„: -i .T 'i. 


RtFX0;.NE.T: FLN!'-388.!;0HH:lS 1/8H 


28880 


• 0698^3885 - 


-,- 7 




.t:C698-3886^ ' '„’ ■ 


'PNlFX0':i«T,>lM ''383 oiMMrllX 


28880 


0698-3846 . - 


■ , ) » 

.■'"P 1 




'>-,0698- 3887 


! RIFXO MET FLN 822 OHM IS 1/aw 


288.* J 


0698-3887 . 


P' '1 




>: 069 8-3889.'-'- ■' . 


' RIFXO MET FLNX28.78 ONNIIS 1/8H 


28880 


0698-3849 


:P:- '6 




0698-3850 

;*.V ; .^.,T rfir : •; 


',; RIFXO :Mr;FUt;,^2.2K.T(|^ 


28880 


0698-3850 

V,. -'.'A 


.,p ' , 2 




■ -x'-'x ■-} . ; \ i -, -;(.L „■ . '; 

A- 


A;.'#'‘888'btftod^^ to tUt'aMtloM teoiM 






■-.'■■A 




‘ ' 


, ; ■ ,| '. ■■ 1, ■ 










’■ ' '-•' f -.X -PP--<P.-'’‘ ' '•-', 

- ■-:' •'j-'’ '.:-'?V-,'- •.>'» 

■P-VhPiV^- A-.- -'p..-'-: 







6-29 






*.•; '-jt^',:i ■; V u-ir, ■; v?* j^V jjs ' f'! > v 



I ' • 






CMBi'SMi*!-''' 
069»>3454 . , 



llj' 1/8M' ■ 

1 1" '~>ftSFKD : M8T.i'PlN';,i>l«ii’ nuM i » : i «au 



h;,:i^FKO iier'fiii/'abikvaHii -is i/bm' 

I : : A I «>a ^ ^ ^ ‘ . . 



ME? f LN 3BM OHM eU 1/aw 



q«i98^34S5 
CM8--34S9 

^ a a. :• * . r mw 9 ,uVffVr'l* 4 #aw 

• s ;. ftm ^4Mli;, ohm - ivjfn 

- 1'r^»«SEr>iM iii/sii' 

; J^:f!!!S^t!^^S:J.Si!l: !;■! S V 



h-V' 



-:.' .i. 

'^ ■ '• 's-A‘ ' 






■-'M- 



>84801 '0698-3*83 
I V|28480 V 0698-3^84 
284 tOl 0698-345S 
saannl 0698-34S9 
0698-3460 



'28400 

2848CJ 







III 

SrScN--;!.'.- -J,; 

Iw 

mm 

yjj^;'.;'-.;:,:. f.*'l 

lify 






.*' \ i* 

V ‘*1 



i 069 8”^0 88 iii'Jj. • ': 
•:063I-4009''';v.v^;: 

"Ci98A090.v''?<H 

;;0*9;^^09Iv'/"!.1' 

■ (/.,<,■',■!"■ ?-..‘.i r. '.’i 

^0698r40'93 ' 

'0698^4094 
0698-4095 



28480 

28480 

28480i 

20480 

28480 

■■•lit 



24.6:0HM;.-lf -l/8M';;|;i' 

RtFXO: MET :E».M^9iT’ OHM 'll 1/8M •/.'::/>? ’ ' ’ ' 

RtFXOMEr FiM 32.8 OHM 1* 1/8H ^ 

;;y'0:FX0 MET FiM:t>0\ 

:■',. i;-:,: ' \- • ' V :;y 5 .r, ‘,- 

:: y/ *»FX|B;ilET;;Hl^ '52 OH^'li 1/8M! 

RlFXD^MET iFtM 59.5 OHi^ 1* 1/8H 

'<(18 T/OU : : ■! 

.8 1/8M' 



'r>*FXO':MET\HM;68i;0 

069874096|,<'; y 'MtFXD MEl'' FLM-00.2 OHM l* 1/8M'' 

,0498t> 4099 ■A-'y,!/' : i;^,:«iifxo'''’'WEi;'‘«'tf 
;!!0698-i4lOflji’;:'4j?-... ■f'^iFX0-ME3 

.C698-410i''''’'" ' '' ■ 







0698-4037 ' ,, 
'0696<4084:.'’'i 
0698^085 , 
0698 t 4086 ' 
0698-4087'i.:!'‘ 

■ ‘ ' M:[ 






,'b^98-4085' 
0698^089 
0698-4O9O 
0698-4061 
' 069874002 

■,,. . i».' ',7 

0698-4093 

0698-4094 

0698-4095 

0698-4096 



W: 



3lfXp;taT':FEj«'yi39‘0HM''U''i/^^ 
■FtW- Ii26k ,Omm, 18 iiaii 

FIM! 1.85M OHIf IS 1/8U; 






■c6^4»ip,g m 

^0698-434#^ "SR:^XD^MET:;FLM''^99i■5)0>;lM\^V>/ 

069 8-s»4*.vkV>r : k ;> ■ » .c* « ■ aTL ■,...* - - ' ' 1 ■_ t' r . . ; > : v\'-v. : 



C698-434|,v. 

069»-58^/feai>:i-'..- 
;069875848%!v;^J 'f' 
^C698r5B5o'''p-.::'':'| 

'0698-5851 SykqV: 

. 0757-0077, 

C757-C123:-'.-;;’'ii/'‘i 

0757-0193.; 
0757-0199 
^9757-02001 

'0757-0274 
0757-0275 
)07S77C278 
,0757r0279 ' 

o757iip2ao;.‘'";;y 

C757-C288 
0757^0289 •,. 
0757-0290 , 

0757-0294' 
0757-0316' 

C 757-^0317 {W'r 
075770346 , 
0757-0351 
0757rC390 ■ , 
.C757-o394'1V;";- 

C757^C39BH 

,0757-040 
i'o757-c402 
0,757-0403 i 



y28480 
28480 
. 28480| 

28480 

28480 
28450 
28480 
28480 

28480| 0698-4097 

28480 0698-4099 

28490 0698-^TCO 
.28480 ' 0698-'4101 
38480 0698-4 1C2. 
28480 0698^4315/ 



V-' 

|1V,,;' V.> 

7:fe:| 









(R: rXD MET FL^V99i 5 ; ^ 

R>FXO NET FLM 2150 OHM 0.51 l/aW, 
■RlFXDi'Mi7;;FiMj'2l5 :,0M^; 

-, RSFXP.' Met '.F iM..58l ■ oA-’0';'5S '1/8M '. . 
“*^?9 *1** .^*' *,i*,HR?OHM , 0 : 5 s H/i8H 



!.i ;R*FXp!^FiW*'i.iM* »5M'' J{s;-'i/4H C-,:' ^ ^ isioi 

RtFXD^MET; FUI :34:8K" 0HN !lS/ - 



28980 0698-4399; 

285'80 V. 0698-9847, , ii 
28480 ."0698-5848'’ < 
28480 ,069875850 
244180 0698-5851 






m.k'Tk 



t 



RiFXO '^fiFiMyiOO OHM lsri/2U' 
iUFXO’NEf'FlLM'il. 



m M ^ I s -''■■■ r~h •''• i ' 



R»F*P RET FLM S.62Ki OHM IS I/8M 

R»F'xo;MET;'FliM'; li2 U:';jb'HM..lS :'l/8U' 
RsFXO MET 'FLMj 113 , OHM' is 1/8M i‘ 

' RSFXa .Mfel' FIM 1.78K OHM IS 1/M 
RtFXOVxET F1,M|;3.16K OHM IS 1/SH 
RtFXO NET FEM V OHM IS 1/8H 









■ >f}r 



- 'MET-jFlM . 9:09K;bHM;:is ,1/8H 

RtFSO NEI^^IM ,13.3K OHM IS 1/8M 



mm 



, RIFXO met FLN 6.19K OHM ;iS 1 / 8 U 
. . RlFXOjMET FLM 17.8 OHM 1S<‘1/8M 
*f*0 R3T,:: FLM. 52 . 2 . OHM, 'IS-; 1 / 8 M". 

i ■ , ' . ’ ■ ^'/ ■'■i;'' 

, RlFXO;;,M£T FLM 1.33 k' OHM IS 1/BU 
R * FXO.\M£T FLM 10 OHM IS 1/SM 
RlFXO.MET FIM 402 OHM IS l/4k 
RiFXO NET FLM 36.5 OHM IS 1/8U 
R*FXO NET FLM 51. 1 OHM IS 1/8H 
\ •,:■ 
R »FXO : MET FLM 75 OHM IS 1 /Om - 
, R>FXO. .M£T'.FLM';iOO'/OHN IS :i/8Mir: 
> R<FX0 M£Tv\FLN 110 OHM IS 1/8U ' ' 

^R ' 122 OHM IS 1/8W ' • 

' ‘ 



yy-' 



284ao| 0757-0077 
.. 28480 ,075770123 
■’244801 0757-0198 
0757-C189 
0757-02.C0 

28480 n; 0757-0274 
,;28480 ;0757-0275 
'28480 0757-0278 
28480 0757-0279 
'28480 OTS^iQaao 

:^28480 !'‘0?57-^88^v 
28480 075770289 

,28480 0757-0290 
1^28,480 0757-0294^ 
28480 . ; 075770316 

2B480| ,' 0757-0317 ' 
,25480 ' 0757-0346 



’■i'f /I 



''284801 

,2848 

2848 




0757-0351 

0757-0390 

0757-0394 

;. I, ' .. V 

.1 0757-0398 
'0757-^0401 
0757-0402 
.,0757-0403 

:Ul: 













L_! L-L-l-ll— I L'y ’ ' - U>-V1 ‘•^.'-V . 



V.'.l-i 









' ■ ■ ' ' ‘ ■’ . ' ■ ‘,t '■■■ ■■'!.■■ ■ : .-' V.'A 

■' . ■ ;a ;’''V 1 

: 'v.-i '•'«■, -I'-y..-' • .•,■ ■ '• ;. • ; 










■ ■'r^'f V- ■ 

|j: a«m» 
gife 



(Cont*d) 



mM; 

•Xm^'-': ^0757-0405 
’•*0757^0406 



p;'|| ^ 

■r 0^1 - 

^P;S^.S:5~. - 



'07$7^C406 
0797, >^0416 
C757-;C419 
;«57-C42q:^j. 

.07S7-C422 
C757-C424 V 
0757-C428 
07S7>C438 t 
0757-C439 , 

".'y>''" ;AT<p <■ i ••'■••'? ■’• '•'* • 

C7977C^o‘ 

C757*C441 

0757«C442 

q7S7>0U3 

C797-C444 



'0791-0447^ 
.;C757-C499- 
'^0797-0459' 
'c797>C4«o 
f- , 0757-C461 

2 

'C797-C442,': 

'>' :, " ' ''0797-C444' 
’i)0797-C445^ 
■r"'., . ;r797iC464 
-'C757*C447 



' kspno MET' fLM 762 OHM' U 1/BW 
RJEXO NET ELM 1M2 OMN U L/CM 
RtFXD'NET ELM 5U OHM IS t/M 
RtEXD NET ELM 6M OHM IS i/BH 
> R I EX 0^ ME T ' ELM 790 fONM IS 1 /iM 



;:X797-076it'^. 
:;iC797-C8l5'''' 
-0797-qS33 ', 
i07S7>i07S - 
;C797-1094v:^ 

;^o766-;eo24 '-■■,■ 
fr.-y-'.. iOStl-0040 ' 
VOBI 1-1637 
-v;,y.-v' ,0ail-U3S 

frfr rvlM.; 'I'.i ■ - '■' 

:rOan-l640\i: 
t-T, 0811-1641 
^:0811-I642.:. 
4tV ■■ ‘0813-0017-.. 

►.%.ii';h,' s;0816-'0010'.‘ ' 



i\.*UK':*Uy 

a ■ 

.. 

mm.: ' 



ivv: 



1120-0361 , 
,.1120-0394 
1120-1466 
,1200t0041 ) 
1200-0077 

1205-0012 
Iil05-00l8 I 
; 1205-0202 - 
1250-0083 
; 1291-0139 

=1291-0194 
1291-2357 , 
1400-0084' 
-1450-0708 



HI 

ill 



'> : R*FXO jfiETvELM\909', OHM is- 1 / 8 U 
R,:FX0 MET FIN lilOM OHM IS 1/8H 
- 1 R t FXO, ;MET: elm rl »62K ; OHM : I'S 1 /8H •' 
^>RtFXD MET S.llM OHM IS 1/8M 
. ; : R *EXp, MET, >1M . 6.8 1R' ' OHM ‘ ' IS ;i'/8U ' ■ ■. 

'^;iHWx6|iHET:'jFU;:7.50M'bH»l^'^U^^ 

■;. ;i 1'/1>I‘X0;.MET,.ELM:'8.29 m' OHM' IS 1/8H' ^' ■ 
1 ./”R<EXq;MET ELM lO.OR OHM. IS 1/8U 
. RsEXD;NET FLN-ll.OK OHM IS 1/8W 
; ;.“»FXp: MET; ELM- 12. IK; 0»M ;1S 1/8U' ' • 

RtFXq:.ltff‘;ELM ''l6.'2k''0HM 'iS. 1/8H - ' 
RtFXO MET ELM 51.1k OHM IS 1/8M 
RtFXO MET, ELM 56.2K OHM IS 1/8U , 

RtFXO MET ELM ' 61.9K OHM IS 1/8H 
RtExp NET ELM M IS 1/8W 

''■'■:\>tExb"MET;ELM'/^^ OHM IS^ 1/80' r' -' ' 
r ' RtFXO: NET rELN 90.9k OHM IS 1/8H ' 

:. RtFXO, MET= ELM lOOK.OHM IS 1/BU 
‘RtEX0METELM.110K0HN4Sl/8M' 
-'.RtEXO; NET :;ELm:; 121K ;.p^ IS .:i/8H.,,; ' 

I- RtFXO. MET,;’ ELM ,$1.'1V0HM' '.,lt. 1/4H 
i RtFXO MET ELM 982 'OHM IS 1/2M 
, RtFXO ME7 ELM 5.11K OHM IS 1/2U ' 

RtFXO NET ELM T.47R OHM IS 1/2U 
■ - ,R^EXp. MET;KN' l.8»' 

''■RtFXO’MEf: ELM 260 OHM 2S 3H < 

RtFXO MH .l 0HN: U SN 
’ 'RtFXO HU;V344.3.-'OHN‘‘0.1S 1/38 ' 

' RtFXO, M 344.8 0HN 0;iS l/8b 
RtFXO.MM 477.6 OHNO.IS 1/88 

■ - ' ' i ■''' ■ 

, : RtFXO 88 1111 OHM o.is 1/88 ■' 

RtFXO 88 ,6710 OHM O.IS 1/88 ' . 

.RtFXO 8818825 OHM O.IS 1/88 
RIEXO; 88 5 OHN 10S‘)58:V:':-',' 

: ■ ‘ RtFXO 88 ■ 12 OHM , lOS ■108 - 

wV : ' V ■ ;V; , ., ;i ; i - ; ; 

>)'„ NETERtRNSi iwLTi'^ 

/.NETERlOERREFS^-^v' 'V: ■■V'-' ■ ‘a -' 

METERIRNS VOLTS LIN LOO OFT 02 

SOCKETtTMXNSISTORV 

1MSUL6TORXTRANSISTOR* MICA 

.HEAT OISSlFATORtSEMlCaNOUCTOA . ' ' 

HEAT SINK , 

HEAT'OlSSIFATURtSENICQNOUCTOR'. 
CONNECTUAtMNC'. 

CCN6EC TORI 800V, ,.15 FIN' : 

, CCNNECTORtpRINTED CIRCUIT 15-CONTACT 
CCNNECTORtPOHER 3-PIN MALE 
FUSEHOLOERtEXTRACTOR POST TYPE , i 
,.}:LISMTtlN01CAT0R 'AMBER'‘^:.:-a .v-. '=: '',-U- . 



Mfr. 


; Min PW .No.^ ■ 


TQ 


28480 


0757-04C5 


5 


28480 


0757-0406 


1 


28480 


,0757-0416 V 


1 


28480 


0757-0419 


1 


,28480 


0757-0420 i, • 


' 2 


28480 


0757-0422 


1 


28480 


0757-0424 


= 12 
7 


28480 


0757-0428 


.28480 


07S7-C438 


0 


28480 


,0757-0439 


9 


28480 


0757-0440 


4 


28480 


0757-0441 


' 4 


28480 


0757-0442 


13 


: 28480 


0757-0443 . 


2 


28480 


0757-0444 


= 3 


28480 


0797-0447 


. 4 


28480 


0757-0458 : 


•'1 


28480 


0757-0459, 


1 


26480 


0757-0460 . 


1 


28480 


0757r0461 


1 



28480 

28480 

28480 

28480 

28480 



07i?r0'462 

0757-0464 

0757-0465 

0757-0466 

0757-0467 



28480 0757-07C6 

28480 , 0757-0815 
28480 0797-0833= 
2R480 0757-1C78 

28480 0757-1084 

^78480 ,07^*0024 ' 
28480 0811-0040 

=28480 0811-1637 
2,448o 0811-1638 
28480 0811-1639 

28480 0811-1640 
; 28480 0811-1641 
28480 0811-1642 



2848C 


' 0813-0017. ■ 


1 


;2B48( 


,0816-0010 




28480 


1120-0341 


1 


28480 


1120-0384 


1 


28480 


1120-1466; 


=■ ■ 1 


71789 


133-32^10-013 


7 


16037 

.•f 


:Mii2’-: ' 


■ ' <? 


28480 


a 1205-0012 


• ■ 1 


,05820 


MF-203 , 


V.'l 


28480 


1205-0202 


' . 4 


,28480 


1290-0083 


. , ‘ 7 


28480 


1251t0135 


■."'ll 


28480 


1251-0194 




82389 


EAC-301 ' 


.■■■■' 1 


79919 


,.;342014.'V,' ■ 




=28480 


1450-0708 


I 



’'p ^V' ::p’ ' p p 'pp'* 






;? :■•• Vv: ■. : ■- ■ vv;- 



l^e.6-2^' R^Iueable ihris' (Coot*d) 



':,v' ■ r-' ■•.'■: 



Model 8405A 



Mfr. I ' Mfir. Put No. 



Sli 



;U90-0030' 

tlR53-0C0l; 

1M>t0009 

' lass-ocio 

ISS3*a020 

SiB 54 -'c 003 ‘.' 

18S4-000S 
r 1854-^0020' 
i 1854-^0035 : 

|ilJI54;:|;CC39:: 

'>:185'4--0{i63;'‘ 
1854>d071 ' 
: 1854-0371'' 
1901-0025 
1901-002* 



>1901-0033 

1901-0040' 

:;'1901-0047',:.: :: 

'1901-0441 
'.1902-0018 .. 
1902^0025 

j 1902-0057 :';t? 
. r ' (1902-0062 

'^’i9O2roi2if0, 

ftl902-Cl8*j;,i;>.: 

'■2lOOl-ibo2*>W'. 

5, 2100-0328, 

p2100i-0942;>J.;>i 
?,:r ■ ;'2100-1658-. -■' 
fi2700-l756>'';^v 
i 2100^1757 
.> 2100-1 760 /■>>'( 
4 2100-1761.';-/; 

';211o-oooi'>';5V:^ 
WMi^ >:2IIO-C202-'7';' 
i"2140-C244';:;''> 

p^mis - 

f'Vi'i'; ■.•;■■ '.2370-0020 
j;.4‘ 2515-0017 
-',2530^0011., 
;!?2S50-CC13't >; 
,310071831/,., 

■3Rfl7l832'.:!'i: 
?i3 IOOt 1 83 3 i ' >■■ 
;f’> 7' 3100-1834 . r. 

r-'- 3100-1835 

v;/'}/7' > [;3,10l-OS'Ot'':7/ 

fJ/777' /3ioi7i254',./r 
3101-1 248 77-i 
\ '5000-0052 ' 

■V '".5000-C742 ' 

7i'77l!4 

■/' 5020-2045' ■' '•< 

V 5040-021 8 : 

^•7' 5040-0404 

;c7/,:'-' 5060-0222..;' . 

7, ‘ 5060-0734. .. 

lIcT! 7-^ 

?:fv 7«-32 . *•'' > . V 



b >' 7^ 

mmn 



■ ’i • 



iV STMDsTlir I > . : ' "'.V" 

: 7 R*MSISr 0 AtPN 8 ;SlilC 0 N 30 V OOONH 
TBANSlSTOlUSltlCOM PNP I 
'rRANSlSfOAtSlLICO* PNP 
7 R 6 NSlST 08 kSlLtCUN PNP 

; > :■'/ IV v:., '; •■ > , ;: ',V‘ 
TfUNSlSrOAtNPN SlilCDN 
v rOANSISfUMtSUlCOM NPM 2 N 708 
VTRANSISTOBtNPN SILICON . . 

TNANSlSrONlNPN SILICON 
TRANS ISlOKtSlL ICON NPN 2 N 3053 

78 ANSISTa«tNPN SILICON 2 N 3055 . 
TRANSlSTORtSILlCON NPN ' . 
TRANSlSTORrSlLlCON NPM ■ 
/'OIOOEISILICON lOONV lOONA 
.OlOOExSlL ICON’ 0 . 7 SA 200 PIV. 

' OIOOElSaicON lOOPA 18 QMV ' 
OIOOEISILICON 30 NA 30 UV ' 

:;OIODE JUNCTIUNXSILICON 20 P 1 V 
V OlODEtSIEPIRECOVERV SILICON 90 - 160 NS 
, DIODE BREANDONNIll.TV' 58 ‘ 

DIODE BREAKDOWN; 10 . OV 5 % 400 MW ’ 

OIOOE« 8 MEAKOOWNt 6 . 81 V ' 

.V 0100 E> 8 MEAil 00 NNt 6 . 49 V .V . 

V:0100E 8REAAD0HNt3.75V" ’ ' * 7"' '' 

J DIODE ORE AR 00 NN< 2 . 61 V 58 ' 

OIIWE.MEM^ 58 

^ 7 'R*VAR COn'p',: IOOo'ohn' ■ 108 L’lN . 2 N .'I 
,v>{R*VAR WW ' 5 UQ. OHN V 108 LIN . IN ' ■ ,[ 

7 ,R»VAR FLM 50 K OHM 20 % 3 / 4 W .■> 

RtVAR NN 2 K OHM 10 % iW, 
r. RtVAR WW 200 OHM 5 % 2 W 
■,R:VAR WW 500 OHM 5 %' IW ; ' 

.;• RlVAR NN 5 K OHM 5 %, 1 W ■ ' 

RtVAR NN lOK OHM 5 % IN , 

■ |v ■ FUSE s 1 A V 250 V V , • ■ : V > :■ v/ 

V liFUSEt 0 . 50 A:' 250 V : '->v 71 ■ 7 >: 

,, LANPXSLUN r -2 WJLB l.ON AMP 95 VAC 

7 ^.'>'Vv'7' Vv;.vV7v^'V\ ; v ' ■ 

J SCRENtSST FN PMIL OR V -32 X 3/16 
' SCRENtPAN »U) PHIL OR »-32 X 1/4 
SCRENtSST FLAT HU 8-32 X 3/8 
i, SCRENXSST BH 8-32 X 5/16 ' 

' 7 SNITCHiN 0 TAKV 7 i: 7 /;.; ■'/.' 7 VV- 7 ’,: 

7 :shiTCI««RDTAN».;V’''’ 77 ;;/ V''-/-:'/ 

SNITCHXKOTARV v'."', ..7 7 

' SblTCHlKOTAAV' 

. SNITOUHOTARV. 

SNITCHxPUSHBUTTON 3 PDT 

VVi/;V:,, ■ /■: >■ v7;;;v ' >■;;/■ 

' SNlTCHtSLI DE DPOT 
I SNITCHIPUSHBOTTON s'PDT 
PLATEXFLUTEO ALUMINUM 
. COVERtSlOE 7 X 16 SN ., ’ 

■' > PMBEV up //■>/.> 7 ., ' /.■ -v/ ; 7 ’'v - ■; ;/ , 

V/ 77 VV ;‘;.VV / 7 77 ,,, 7 '.'-> 'I. 7 VV'.V - ^ 

CARD , EX 78 ACTOM 
COUPLER* SWITCH SHAFT 
HCLOERtPHOHE . 

HANDLE ASSY ;S IDE , ' > , ,j 

. FRAME, assy : 7 X 16 FM ' 



28480 1490-0030 
28480 1853-0001 
28480 1853-0009 
28480 1853-0010 
28480 1853-0020 



28480 

02735 

28480 

28480 

02735 

. 02735 
28480 
> 28480 
28480 
28480 

2^480 

07263 

28480 

28480 

04713 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 

28480 



1854-0003 
2N708 
1854-0020 
) 1854-0035 
2N3053 V 

2N3055 
1854-0011 
1854-0371 
. 1901-0025 
1901-0026 , 

1901-OC33 

FDG1088 

1901-0047 

1901- 0441 
1N941 

1902- 0025 . 
1902-0048 
1902-0057 
1902-0042 
1902-0126 
1902-0184 

,2100-0024 

2100^0328 

2IOO7O942 



;, 1 28480 , 2100-1658 


7 ■ 2 


j 28480 2100-1756 


■‘.'S'.. 1 


28480 2100-1757 


7 


2100-1760 ' 




2100-1761 




75915 312001. 


h.\ 


28480 s2110-0202 




■ 07034 AM 

•; ’ ‘•'S' i ' ■ ' 




' 00000 • 080 7 : v',7 


■ ''1 


.00000 ''080 ' ''V''- 


'■3 


'.78189 . 0809, 


'3 


28480 2550-0013 


1 


‘ 28480 3100-1831 '• 7 ' 


1 


28480 3100-1832 


1 


28480 3100-1833 


1 


28480 3100-1834 


'■'I 


28480 3100-1835 


' J 


82389 NF-4009 




82389 llA-1242 


1 


,87034 53-55480-121/AIH- 


1 


28480 5000-0052 


>.V 1 


28480 500070747 


. 1 


28480 5020-O«57 


3 


, 28480 5020-2065 ■ 


1C 


' '28480 i. 5040-02 18 


;T 


28480 5040-04C4 ' ' 


1 


..,28480 5060-0222 '' l- 1 


■ . I 


.k'28480 5060-0734 / 





A t .. f r » ‘ H ' 







^S^“'ir>>^'^i^;'^S'wU?^-y<!^^" '.-; -Vo ■■■■■■■ -■•. 

'/■•.■ ‘Ttole6-a.'R.ia*ceal, 



:;v^;;:'».x:*v;':.7yr.; -.;;;!■ ,• ;ia. 

' ■ ■<' •••'■ ^ •'.' •• ••• .•’■ . 



SecUoo VI 



Replaceable Puts (CoDt*d) 



:;.;'.^;'i- - is-:,." 

•• •'• ,i .-• ■ • ■', 

:fV ■'■'h':v;: -;:' 



■ Vi ■ 1 



lift' 

piia 

ilili 

^.V.'TiVi' V 
V 

'/•/lii ,' <1 't 

tfj'iiA’.T. lirll.r 












>tVi 



DMetHpliM# 



Mb. 


Mfr.'FSft No. 


TQ 


,V". " . ' 

ZMBi 


) 5060-0T40 


. 1 . 


’28481 


) 5060-0352 


1 


2848( 


''5060-0765' 


) 

: . : ’ 1 


2B4B( 


5060-0767 . 


; i 


2B48( 
' 2B48G 
j9650l 
2848C 
2B48C 


5060-0776 
8120-1348 7 

: P-3 

9100-1610 

9100-1628 

'i ': " .■.l.-. -, ' 

9100-1653' 


1 

1 

1 


284BG 


, 1 


‘28480 


9100-1698 


1 


26480 


9100-1706 


1 


28480 


9100t171B 


,2 


'.2B480 


9100-1719 


2 


95265 


• SA5UOD-I 


1 


'. 28480 


914a-C096 


• ■■■ 8 


28480 


9140-0114 ’ 


■ 6 


! 28480 


''9I40-011R, 


•1 


28480 


9140-0120 1 ■ 


2 


2B480 


,9140-0138 


''3 


78526 


12201M > 


■ 1 


28480 


00187-42106 > 


r.’,'.: ■ 1 


28480 


08405-0011 


■ .1 


28480 


08405-0013 


j' i:-i 2 


28480 


08405-0014' Ji/V 




-'’28480 


08405-0015 


1 


28480 


08405-0016 


■■'1 


28480 


08405-0029 V 


1 


28480 


08405-0025 1 


■ 1 


28480 


0B4U5-2021 


, 1 


:>28‘>B0 


08905-2022 ; i 


'.7 .'1 


28480 


,08405-2099. ’ 




28480 


08405-2032 . 


■ -.1 


28480 


084C5-6002 i 


’ 2 


28480 


08405-6003 


2 


28480 


08405-6005 


1 


28480 


08405-6006 


■.V , 1 


28480 


08405-6009 


1 


28480 


. 08405-6010 , 


1 


,28480 


' 08405-6012 


1 


. 28480 


08405-6013 


; ,l 


2B480 


08405-6014 


1 


28480 


08405-6015 I 


1 


28480 


08405-6016 


'1 


28480 


08405-6017 


1 


28480 


08405-6C1B 


, 1 


28480 


08405-6020 ' 


. 1 


28480 


' 08405-6024' 


. '■ 1 


28480 


08405-6027 


1 


28480 


08405-6028 


''1 


28480 


08405-6629 


1 


28480 


08405-603U> 


1 


28480 


08405-6031 


2 


28480 


08405-6032 ' 


■ : 2 


28480 


‘ 08405-6033 

' ' / » », ■'• •• . ' .5 . 


• 2 



iTi’iK’- 






v?.V 



xfiy 

101 

;-.Mv 
“.» j • 

•U 

|V'A5? 







US06O-C752 

19C60^C765' 
l50*fHC16H , 

r5C60-C776'r:., 

.«7io-ob84-;-y';;^^ 

..9IOOrl6IO , 
,9100^1428 

|91007U53';' 
^910C-I69B. 
A910C-17C6 
.9i00»|7l8 
9100-1719 V ; 

•'■|Vv'v, .:S‘ ,'./ 

9140rC072 
i'9190-C096 
«140-Cll4i 
9140-0118 I 
,9140r0120 , 
'Sii'jOTOijs'i 
'.9 140-0 181 > 
^00187-42106 
iC8409-b011 
fc084CS-0013 i 
;08409-0014' 

V !\ '; 

Io’840S'-Ooi5 
0840S.r-0016 
108405-0024 ; 
.08405-0025 ' 
08405-2021 . ^ 
08405-2022 ; 
d84d5-*2044 : 
’08409-2032 . 
:;:C840576a02 ' 
C84C5^003 . 

V 08405^6005 

' iv. 

!CM05^bC6 . 
,08405-6009 
i08405f60i0 
08405-6012 
:C84C5-^13 

C84C5-6014 
08405-6015'^ 
08405-6016' 
C840S-6017 
08405-6018 

08405-6020 
08405-6024 
08405-6027 
CC409-6028 
C8405-6029 

08409-6030 ’ 
02405-6031 
08405-6032 
08405-6033 



'A I. 



f V•A^V'V'•’!( ' 






’■'i.y- 



, TOP CUV^R ASSVxtbt FN 
^RCTTOH COVER R:^Vtl6L FM 

‘ -v V ; V - ;:i 

vv8ETAiN£R-HANtii£'ASSV. ' 

;'i'.fCUf V *^V»FM^ vk.;;.; v ■ A „■ i' S: 

' K i t'»7h KjUUl'’'mHiMT. 'A V, ., - 
V ' CABLE' vASSytPUHEK. CQKb i v U ' 

; NUT 0NlVERtNEA 3-32eHEX OPENING 
i CCILsMLUEO CHOICE OillS UH 20S 
CCILtMCLOEli CHOKE 43.0 UH 58; 

. CCIUMOLOEU CHUM 910i,0 UH SB 
, IRANSFOKNEHtPULSE 
TRAMSFOKMEKIPOUER ' 

:;.CCIL*VARV.;:.7i;iv'iVJ AA. 

A CCIL»VAR ;;AAp.^,i'.;^i^:^^ • A 

.'i ^ 7 _ ;--.->'‘.' i , ■ . 

. COIL SN F 5000 UH IOS' ' ' 

•CCILtFXURE.lUH, 

CCILlFXU RF- ilOiVUH .''•. ■ .. -■'f- 

CCILtFAOiSOO UH 58 i 

CClUFXD Oa UH 20% 

COtL/CHOKE 180 UH 51 i , 

. CCILtFBI)' RE':22UH SB v 
RINGdOENI rtiUE 
. SUB-PANEL: FRONT. \ ' j 

cover:switch . 

plate: SWITCH COVER 7 

v'v|/..rh'V.’- V.,vv vVii;': :, .i!. A' '. A 

'■VlATE: PANEL,'" RIG^^ 

plate:panel, center ' 

PANEL:REAR I ; . . i 

panel: FRONT.. 

FBTRUSlUNxTUPi 

,extrusion:bottom , , i ‘ 

, PROBE; INSULATOR.. ; ; ' v 
' RINGUOENT^^ WHITE' ' '' ; r:'.''' ' 

BOARD ASSVc SAMPLER 
BOARD ASSVC ISOLA7 ION AMP. 

BOAROi ASSytPHASE SHIFTER 

BOARD ASSVt 180 DEC. SNITCH > 
BOARD ASSVt VOLTMETER v 

BCARDASSytAPC AMPLIFIER 
/■ BOARD ^ ASSyt SEARCH . '' i.Vv" : "■ 

' BDABO '.ASSViE0UALI2Er' :.'.V''; 

BOARD ASSVt irio , ',■■,•<:■• ‘^■ 

BOARD, ASSVt PULSE GENERATOR 
BOARD ASSVt POWER SUPPLY 
DELAY LINE ASSY ' ^ ' 7 

BOARD ASSVtEXT^ER 

KRCBtFREO RAnGE«H/OIAL ATTACHED 
ShlTCH ASSVtPHASE RANGE . . 

CABLE .ASSVt APC AMP, . 

CABLE l4sSV7i-.i:,'7v7'i^'i-' 

CABLE 'ASSVtBBp. JF. 'OUTPUT ; 

’cable 'ASSVt»A'»; IF output'-'^ '■ 

CABLE ASSVt ISOLATION AMP. ; 

CABLE ASSVtCOAXiAL : ' . 

CABLE ASSVtCOAXiAL , 



- .', y\ 

■ - h ' 






'0\ 












V-yr" 



6-33 



6-2. vRqplacMbto l^xt« ; (Coat’d) ; " ’ 



Model 8405A 



li^¥iW‘-nn 

mm 

‘VvJiir. ■••'•■■•• 




. ■ '■■ 4:‘K:'A;/: :, ’'i • ■vr^p'':;:. .:'o; ^ : 



I* *4 M " ■ ^2 V 




" !:^^^^'IIodil'. 8406 A'f 



, . ‘ 










Section VI 



;r/-> 6 'r* t; S' TAiU %^9 , : ^ ^ ■ ' S' ' :■ :'; Y. ■ ■’ ' 

.', CODILItTOrMANUMaUllti 

■■■• / m'- , ■ 

Tte ft>Uow|ai .cod* waatets are bom tfc* fMtnl Avplr Coda t>r Kamlkemnn CatalOKiim it»Miiyv% f B 4.1 

(Mim to Codi) ijto M-> (Coda to Kama) ■adtoalrlatoataupplamaota. na data of rarlatooiadlha data ottte 

pat., Alptubattealo^^^^ 









:i 






^'AiAr 



U.ia, Ciaan viix »•» mmHm •! U. I. ,- 
; Mttt.KCarEiitbHiti V lMiitKilt|r,ltrit|*,fa' 
i!<i, ' 0«m;S»|«Ei»ttr»»ltiCitp." ’ ■ ' litlitiiiL «.y.'. 

“Mir , C»at# lab. ■ - , DaaliliM> Caw. ' 

,iiiM ,»aaWid ■ , , , coiim, ctiit,' 

' ' MW Jicatitt Ca., lat. . Viltiy Stiiaa. a.V,. 
Y::II1M Cirtacalat. : jY 'Ckanjt'NIII. B.J. ' 

,, .,y,IMM:»iia*aaC«. Its IMIaM,: Baia ' ^ 

»YV;'Y;'^';**»^-*»>Ylae.:- ' ' Y;,Y " Hafrta»it|,'ri>'^ 
-.,.Mm;*ltuatt»adloCaiy. . laaaka, B.i. ' 

v'l- . . (Nil Bordan Caflaafrlai lakaialailaa, lat. li, 

^ : lalliailaa,' Hi. ' 
' MIM:'S**|ia« llatWe Ca., richaai Ola. ; i., 

;,,'Y; . i-r-i „ ■ ,, . pitiHa.^s.CY' ' 
MU Baa b(iaaatla|Ca. ' Oily al h4ail(y> Cal. . 
Y, '. , mil Call £. Nalaaa Call. Lai Aatalaa. Calif. ,V 

".Mll.Bleialal lac. ' , Ltalaiilaa. «.j: ' 

■r IIMl; CnaialEliablcCa. CaiaallaiDaiL 



. mu 'Caapaaaata Caip. 

ISlff laiUailaaia Elaelilc Caip. . 
‘■■l''-''K"V*aai.CaalittqiBaat' : 
HMI'IHbaata.lac. , 
lim/ Ualai CaiWIaCaip.j, ElatL DIv. 



Ckleaia. m. 

Vaaapnapi Pa' 

laa Halaa, Calif. 



lailiak. Calif. 

Clicaia, lll.^ 
Niataa. Mata.* 



Baa VllliYB.Y.’; 
Caaapa Pad, Calif. . 
; taaayaali, Calif. 

V' Claaalaad, bkta» 

< BacklaiPYlll. 



(■, ' ' " -;iim ’itl«aaPta*iclaCa. 

V, ; '-Bnil.BllaaliaaiapCa. y 
B ins ; Liliaa Maalrin, lac. . 
Y' ''' ’ HUE '’ TUB taalcaailietaia, lit. i 

re''". '' IIMSVTaaaalaitiaoHti, lit., 
Tiiaali|al Piatacia Dia." 
’.BIMI TtoBlllMtaBri. Ca. 



Baiiaa 

Bratl 



fall^ B.f 

alia. laia. 



•ilawllH, Bll. 
Baaaitp Bllla, Calif. 
Liaatala, Calif. 



if 'IIMt 'iPatlfltBilapa, lat. 






®(Y: 
m'v. 



OillN, Taiaa ‘ 
' Atlliaca, Dkla ' 
Via Bipa, Calif. ' 
t Baa talk, n.y. , 

■ Y BaekhMl, III. • 
ball Ctaii, Calif. ' 
. SMtatUti, if.y. 
laaiiiMtk, B.Ji^ 
baapaila, Calif. ’ 
.Miiiyitiw,' IIL 

,V, (tnn. Jatia Cup. af Biirita, laaltatlittai VY' 

I'Y ( ■. Y‘- •■*)>ataiiala Ola.J’«r’ . ; ; taaanilla. B.J. > 

BEfft.’Vatiliaf Ca.:,ilAaartta. lat.:’ : 

*' ' 1''' ;’i : -i OH iulan*. Can. 

um Mapktaa Eailintlai Ca. Ut Faniaai, Calif. ‘ ’ 
< .,* KI7S HaaiaaTaollOlaCa. .. Biaitk, B.'i. 
tun ' 0. E.: Saaiciatactai Pia*. DapL tpticaia, B.Y.. • 

’ ■■'■’'.'■•0ai»a/0kla 

. Ciaplai, Calif. 
Lit Aaialap, Calif. V 
..BikafiiM,-||aii.' Y: 
CitN KHlIa, B.J. 



.OUft -CaBaktiilrai: tilk Ca.' .. 
.IllJi ’Aoiiatk Catp. : i'i,; . V’’’ 

’ IlMl >alia EailiHtlai Ca. ’ - 
I'’;. i. ' ; 'i'' .MU* : Finaicakt Carp.' af Baarita 
«m;Blialitktl|iala, lit. 

PliiHtaiit.' , 

M ' inn :«apkaial-|ar| tlitmaica Citp. 

- - - ... 

i 



'i . . . 

,!;• V. !;y EimyApii Backlit t Till Cl. 
'■ ; Hill Firkir Sail Ci.' 



. . IliTT ! Tiaalllrai Elaelilt Carp. : 
" _ um PpfiHIt Bnliltr Ca. . lat. 



I ' 



. btanllla, B.j.t, 



Ctiaf Back. B. Y. 

, Bpttli Buck, I.C. . 
■kiallil. III. . 



Yl'Yi;; 



ii 



I 



UlSt tlain Ca. i Oiikl DIa.' 
pirttiat Pliif 

I BUN Antt, HaitaaP Kiiataa EticL Ca. 

’ Y'iY-''’;.'- ’’Y)’ 'r. '■ Hailfirt, Ciw, 

. mu Tlirai Carp. . ■ , ' • Lmklrtillla, B.J. 

UOtt, Alta Eliciraalt lat. ; : : 

/B422E HI>Q Oiiliiaa af Airaiaa 
' BUM ; Pntlilaa Papir Taka Ca: ] 

. BUBI ^ Dpait Olilaiai it HitliH-PackirP Ca. . . > 
'Y-il'Y't. ’'"r Fkli Bill, Calif.' 

BUM > Ipliiala Elicbic Priaicli, BIciiaaia > ; 

V -V’’ • ' Baiica Dll.'. ■ Biiataia Ylit. Calif. 

’ BttU Dakata Eapr. lac. Y ' ; ■ . . Cal«r Cliy, Calif. 
.;BI7U Badiala, lac., MticuPictarPn<.'Di». : >. y 
■ — ■ '.Y: Fkaiala. Aitiiaa 

: BUIE FilbiaCi., lac. fiilati Dll. . 

’ ' Cilw Clip. Calif, 

um Aitaatlic Elictric Ca. ■ .1 BaiOlika. III. .: 

i«m, lapaalafliaCa.' : ' ■ RatwaaP Clip, Calif. ' 
mil Pitclalia Call JpriaiCa. El Baata, Calif. Y 
BU7S P.B.Batareaapaap > BaalcNiiir. III. 

’ miB - Caapiaatf Bf|.' latiica Co. 

■ .. 1 . t. BrlPpatalar, Bail.' 

BSNE : Tnaliatk Ctalacp PlatUea, lac. 

;LaaAi|llai, Calif.”. 



aany uaiaa 

;:Y'’'’'«l7l”!yikii| ladl: lae. 

' ‘OESU Itait Elactra-Plaitlct lat. 

! (Silt Ciiaa Pliillc ' l :>' , 

:,Yi' |c/p Elaclilcal Spat. Ca.) 

< BiiM Backar Calaia Ca. Y 
. BSfll Tirraa Optical Ca. ’, I . Y 

i Baalpa Haltkli.YLaii liliaB, B.lr.’' 
0971* Baln-Til Carp. ' . , , Batlk^.B.Y. 

B97I3 tlaaait EailaaaiiaB Cp. ’ \ Saata Cut, Calif. 

HSBIB BakalialP Ea|laatrla| lac. WikinilP, Bata. 

, OHM, BaaiickCtrY Oil. afStatarttanir Carp. . 

YY "Y ' ' YY 'VY ,YBitP|apa|t, Caaa. : 

BUM RapckatCaip. V RtPMH CIOl, Calif. 

. BBIlS .Biatck aaiLatk Optical CaJ'.Y Botkaalir, B.Y. 

Omt ’E.T.A.'P>k<ictaCt, alAaatica . Caican,'|||. 

, N940 Aaalaa EltttiaaitNaiPtataCa.Ylac.' < , , 

;v Y’ ’Y’Y/: ■ ■; - Y . ' Baa Backtlla, B.Y. 

CESiB lHPaClatlcicallailnHiMlCa., lac. : 

: ; Y ' - ■ V YY Y ’ / ■ ; - Patataak,' B. B. , 
.BIHI SMttil Dtilcii Cl., < lac. > laPlaatpalla, lap. 
i Y,H79t CoipotaaUlac., Arir. Oli. Pkanli; Aril. 

' MBll (Tatiiailai Bri. Ca., Btal^Oli. 

'''YBNH ; VarlM Aaiot, Elan Oil^ ' ’ 
'’;,-07BH,«iliiaElaclilcCc. ' : . 

:vY” 071K Oilllraa Ca. . 

: 07117 .' Tiaailtlar Elacbaiict Carp. 

07111 ,B«liatHaaa Elatbic Carp. , 

Elacbtale Taka DIi,.;VvYYY 
:;;YOri»,,Fila#kaCira. . ,V-' ' 

V 0711) Clack'Gripkik Ca. , ,, 

.: .07191 'Slllcga Tiiaililor Carp/ 

'B7lir;'Aiapj Carp^’Vi .Y /‘ 

I,', 072H yFalrjdllP Caaart A tail. CatpY: . ■ 

; ' ■ . micaaPaclat DHL Y ■ Batalala Vita, Calif. ' ' 
. 07)11 Blaaiiala Rihkir Ca; y ., .. BlaataiBtlt, Bin. 

• 07M7 ,Bltte|lM Carp.; Tkt ' Bulinp Park, Calif, 

Y 1 07117 lyliMliElicL' PraJ. lac.. BL Vita Opirillna 

' ' ’ ■ ' ' ■i'-”’,- : >\Banlili via*, Cillt. 

. 07700 TKkVtkl Bira PriPicti latlv :s CraatirP, B;l. 
';07U» :,BaPinElitl.(Ca.,, ; • '-V ; ; ckltna. III.' 

: 07110 Cialiental DripiciCatp. ; . 'YMiwIkim, Calil. 
.07*13 BapuiPtaBli. Ca.. ^ 

■ ■ Y ' )ii|itcaPatt8i’Pli.,,., ; Baa’alilaViiw, Ciltf.' ’ 
' 07*10 . BaalijbPitkaP Ca.'. Boaataa OaPla Dll.. ' 

.i '! ” t;.'. ■ ’L-: Aatknap. B.J, 

. NI45 0.1.. Eiplnailai Cl. ■ Lit Aafilia, Citif. . 
Oini Blln, pflkirt Ca. '.\; . PaBan, Calif. ■, 

■ M)90 • BirttibAilhrpCa.’'tY , ■ ■■ 'j 

’Yr . . Blaitiri Falla. Oilarli^ CanPa'/ 

, nut Diilick Faiintr Carp; .’ ; Lai Aiialti,' Cillt;/ ' 
,MIU;.IrlilatCa.V’Tki y, j BatarHip,: Can; Y^ 

,«717. Slai* Ceapaap Vi-;.:/ Saa Vallap. Calif. , 
y 01711 irtpauea Elatbic Inc., Pkanla Oil. , :. 1 , 

Y ’ , : ■ Y Pkanla. Atltan 

01717. Ballual Baplalab. ti^'. ' ' ’Pirnaa, B.J..Y 
M7*l COSEIntmlciMalcaaPaclar 
Y/Y;-. Oatrallni, DliatC.B.J. lit. ; 

'■/■’Y;:;’’ ’.( 1 .: . /’Liaaii/i Bail.' ' ‘ 

OIOOI Caaital Elatbic Ca. Mlalat. Laap Dipt . tY . 

Cliilllap, Okia ' Y- 



OilU Tick. lap. lac. Alika ElicL 
Dono Elatba' Aainbllti, lac. 
niU C AKCwpaanltlac. . 

D9H* Ballatp Biltirp Ca. al : 

' CaaiPi,' LIP. Taroata. Oataiia, CnaPa 

09*72 OuiaPp Carp. Birailk, Can. 

10114 Cniril Triaalttar Biilita Carp. , 

. Lai Aaiilii, Calif. 

; I04II Tl-Tal, lac. Oaikilip, Citit. 

10149 CiikanaPaa Ca. Blapira Falla, B.Y, 

-11279 CT9 ol Biraa, lac. . . r : . Barn. lap. 

112)7 CklcaiaTilipknaal Cpiilanli, lac. 

Sa. PataPin, Call7. 
71141 Sap Itala Elicbnica Carp.' Ill Ikia, Bail, 

11)11 TiltPpat lac. , Hlctaani Dl«. Pilt Alta, Calif. 
tUlt, Bitiual Sail , , , Dnaip, Calif. 

,1141) Pitcitin Cauactar Carp. : ' Jaaiici,'B.V. 

119)4 Oncai Elactmlcatic. CeitaBau, CitIt. 

; 11717 Bntral Inbiatal Carp., ipalcaiPatlat' 



Vn Bipa, Catl7, 
Saa Cirtoa, Calif. 

: Yn Bipa, Calif. 

' PiiaPin, Calif. : 
Blaanaalla, Bln.Y 

■■EtBlra.B.Y.': 
’YY/iBlwYirk, B.Y.;'' 
Clip af lapaiin, Calif. 
Carta Pkia, B.Y. 
Calaar Clip, Calif. 



OiaY, PriPacIa Creap 
11717 lapirlil Elictraalc, lacl't' 

III70,Batakl,lac.'’ I 
. 11040 Batlaul liaIcnPaclar 
: 12119 PallaPilpMaHtaPliCa. ' 

12191 CtoaiBll.. Co,, lac. ’ 

12971 Caltaa lap. lac. Dale Spilia 01*. 

• 'y y Albaqiiipaa, b;b. 

11917. Claraltal Bl|. Co. 

12721, ElaatFllltr Car*. 

HIM Blppaa Elactilc Ca. , LIP. 

Hill Bain Elaebnlea Carp. 

129)0 Dalla InlcaaPatlor lac. 

11994 Ditkin Elaebnlea Carp. 

1)10) Thiraatlap ’. 

1))K Tlliinkia ICakN) Y ' 

: 111)9 BIPIaaP-BiliblDI*. arPpelllc.laPMblni iVc. 

■ • y ■ BMiaiCllp,.|lnm 
lin* Sta-Ticb . Bitbirp Ppik; Calif, 

Ml!) , Calif. Baaiatar Cotp. : i SaalaBnIea, Calif. 
I41II AaitlcatCoapeanla, lacJ .Coaikiaaibaa,,Pa. 
1441) IJTSaalcatPaclar, ADIt. otIaL Ttlapbata . 

■ I A Talairapk Carp.' Baal Pala Buck, Fla. 
1449) Haalalt'Pickarp Caapnp 'LavalaaP, Gala. 
.14999 Carnlt Daktlir Elieble Carp. ' . . Bivirb, B.'J. 



Bnark, B.J. 
Baita Park, Calll. 
Pala Alto, Calif., 
Daakatp, Caia. 
“ . CnPn, B.J. 
SkaPp Craaa, pa.” 



Oaiar, B.K. 

. B. Ha«tt, Caaa. 
Takya, Japaa 
Clark, B.J. 
Bivpart Black, Calif. 

. tcclliPata,' Arinaa 
; , Oallai, Taiaa ' 
Haaavir, Caiaaap 



■;V’ 



'UiU'BlI'Bala if 

09019 Bakcack Rolayt 0»«. 
09U9 Tiaat Clpkclhr Co. 



laPInipklll. lap. 
Caila Baia, Calll. 
>- Houitn. Taiaa 



i Yj,! 



Y’i'.fy.yi’ry 

N0I9-U 
tiyilip; April. 

YyLKjYYnYi:, , 



11974 : Catalii Clan Boiki 
y II7S2 Elicba Caka lac. 

; 14990 BlltlaaaBt|. Ca. 
y 15201 Bakatn Elacbaaici Co. Y 
19207 Icloaiea Carp. . 

. ,152*1 APInlikla BtUlai Ca. 

19991 BIcmEIcchnIci ,.i| ; 

I y, ‘ ;’Yyi ■ CirPin Clip, Laap litnP. B.y. 

- ' 19990 Aiprabt InL. Carp, 7 Lfibiaak, B.Y. ’ 
I 199)1 Ciklatraalu Caila Bata, Cilif, 1 

. 19771 Tvaaldlk Ciatarp Coll Jp fill Ca. 

■y , '’’Y-.y . lull Claii, Calll. 

15101 Faaail Elict. lac. 

19011 Aailca lac. Y . ) 

.19017 Spiica Pin BIca Ca. 

19170 Oaai,)pteba lac. - ; 

: 19)91 , Caapalir DiaPa Carp., 

19919 Baata Altcrall Ral Coip. ' 

. ; 1I9II tPliIPnc. BalirCa., I•e../Y' 

' > Jar Bllar 01*. ’ Blaaiitia.iB.Y.- 

, 19791 DtlcaBaPla Dl*. of B.B. Carp. Bakni, |aP. 
17109 TtamanKci la'.‘ . . Y/' Ciaail Park,' Calif. 
17479 Trnn Caaan* ; Y ■ /Y’Boaatala via*. Calif! 
17999 Cupnnia lac, ’’ f llpPtl«P, Ba. ‘ 

.’ 17979 Haalla Bilal PtoPacIa Carp. Aktaa, Qkla 

17749 Aaiitraka Ptic. lac. ..f.y- Bo. HallpaaeP, Calif. 



Catilai, B.Y. 
Saa Cikilil, Calll. 
. ,1 In 7au, Calll, 
BtwYiik, B.Y. 
BamilPn. calif. 
B. HollptnP, Calll. 



Fraaiiika*, Bait. 

BL Via*. Calif. 

’ SpticaPin, B.C.' 
bralattai. [tick. 

. LaPl.B.J. 
PawPin. Cltif. 



199* 



yf’,; 









:iL Y-ff.YA'fe;:Yfe YY , iY:;:,-Y;sYy‘’;Y.:;Y:nY.y^;’YY .ncy-'/Y-i-' i.y y;-; Y-vY./r/i;. -vW ' 



Fraar F9C. BaaPkaob lapplianti 
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' Saetion VI ' 



Model 8405A 



CpDI LliT or MANUrAtTUlItt (Cantt^ 



rfr: :■' 






!‘;;'.''';‘.;V -i7tn '■ccn*-E<iti*co. 






''l.f ; 



,UMI f««irOiitt» fuint l>e>' 



IliMl Clltil* CU|.)'SMlcM<ict«r Dl>^ 



P*iuktttir, R.H. 
r«l»Altg, Cilll. 



1= 11)24 ' ; sittitiu Vi 

!: IMH ' Tf-Cw Ml. Cl'.; :=' 

‘<,tlU(,TR*EI«a c«i|, Dl«.: 

. IIJU ' CitUi iMIniiM),' tat, 

INI) ‘Vldtii tailiaatali ltc;r 
III))' E.t. OaPtataaECa., lac;; 
U«ll ' Daiart»ti;,Ca.v',:;-i‘'V.vi,;i i 



■ 'i Pala Ilia, cam. 

j', taju{r«iia; Cam, 

' Haltlitaa, Riia,' 
DaaPlilaat. ill. 
: ^ Rk XlKC, R.r. 
V».;i RalMia, Pa. 

•llilailia. Dal.' 

r '/ ■llaiakH, III, 



.V INM :LIC Eltcbaalca' ' ' 

■i-. 11711 Etatba mi, Ca:;>'; , 
i,u. HID Slittal Abaalei Catp.’V 
)UX Eiatalcai, lae.' 






<r: r 21US Fafali Itariai Cal.’Tki 



2l)n PaailMl ■aUllat|lcal Ciip.l'r 
))M) '^Taa•c•a: Can;':- r,;:;;'; 



Nanalaala, 

’ lalatMitati, Raaaaa ' 
PMIaltlilla^: Pa. ' 

^ Laailalaal Clip, I.T,'' . . 
;:•> ^ las IrtUll,' Cut..' 



■ I. eikait. HI. 
lallaaaialli, M. . 



'“'Vf r-''. • ' 7771) ' iiltlkk lalla EtacboalEa'LH;.' - laakla|lia,’o.C.' W ' 

)M»" 8,£^ Laap Dlalllaa ;■ .oV:r< V,\v‘> ; .*vv '' 

Part, Cla«alaa4,'0kia ~v>' 

, ^-*ia»Ctita»i,:iHa;'''V,' 

a/?v:ViiiS'l>,.t:v 2NI) ■ iaatat lac.; Caip. Dla.i Haatli|tai, lal; ‘ 
1 ®'^;:.'”'' ' 247N',Pitilea,ltt. ;.ii Saa Jata CailabaH,' Cam. 

)•>•*■ 6*l»* lapialtctr Cafp; V, V' la* latailla,'l.p;;' 
® 7 .;' ' , »N2:, 6nNI Fill Ca. al l■lricl. lat, ■ 

-V-!»V-'" '.*■ 2IISI Cpipae/Hatllata; Ca. , • Helltilai, Calll.-’ : 



INIS Mariaami. Ca, ' 



Caiiiue. i;j; , 
HalUUat, Cam. ' 
I; Laataalar. Pa. : 

' Shatletl,' CaaaV 
Pala Ilia, Calll. 
Raallaailt', NJJ. - 



la»aiatatf^ OaJatIa, Caaala 

■lib)-,- .'.I „ juip'cualailiaB, 1.1.11111. LW.. , , 

Ta(aataOalarta,Caaila 
i )71W P. I. lallaty ( Ca. lat; v laeaaaaalla.'lit 
;;Myi:'i'C'v:7*7*7::ltcbaalcallaNiblaiPnl^ ’ ’ Ikna.'Obla 
vyyyyy.' N12i;illalihitipticlilaa liailaii,' lac. 'RHat, ll.lf,' 
i^ifnvyiyt?;‘*21M -»alarC8. ■ wicaia, hi. ,, 
J ■' *J*)0 • C. l.■,lDr|lla Ca. Ea|l4«ca),' Cata. : 

■ r »«!* ’ Olaila Ml. Ca. . ' nakla, llt.i ; 

4*JM ■' ^••F *•*. E Ifl. catp. > /; ■ Paplaaltaa, Pa.' ' 
47M* PalataidCaip. : I Caaltidia. bpia. 
11120 Pftclilea tPanaaaitaat lail, Ca.; ■, 

I , ' ‘ . JaatPaaflai, Pn. •; 

i'-O)))). tbciaaaaa I paaai TaPa 01*.^. : ' IktHiaB, Haia.' . 



1201) ;)l8»ii Caaballar Ca. 
)2*0) 'Oaabaia Caapaap 'r 
V V Sana . naiiciau mi. ca.' v 
.y )»»■> Siapaaa Elacbic Ca. ■ 
SUM ' Saaatoaa CaipVV'ii 

'rA'-i'jO.'. : 'KtNea ‘ 



SSMI RaplPaa;| Ca. Caaaaiclal Rppitalal t - 



- IhtniaB, Haia.' 
laitalaalir, Id,. 
laltPaB;'Hiaa.; 

: Salia, R.C. 

'i : Cblcaia, III. 

. Elathrd, R,v, ' 



S|ita«a Ola. . 

. ; Sil)7 Spaaldlal FlPia Ca. , lie. 

U2n|SptwaElacbleCa. 
ySMNVTalai Carp;:'iVV:^>^ 
v.4;;V;:7(V'V ' M7)0' .TlwaiP t Rattt Ca. , 

H741 ; Tilptalt Elatblcal laat. Ca. 



;II77S VUafaa Saltck aid )l|aal, Ola. at 



'.la, Ranalh. .Caaa.‘ 
'>.Teai«M4a,'R,y„ 
laitk Pdaaa, Maaa. : 

Talaa, Okla. . 

' ElliakaHi. R.J. 

' llaltlaa, Okie. > 



. : 1211) Uiiaataal Elacbie Ca, ' / ' Oaaaca, Rick. 

, 1)74) . Iiid-Laeaaid Elacbic Ca.: . Rl. Vanaa, R.V.'.. 

: , I4)S) laalaia Elacbic Ca. , lac. Ra« Varii, R.d.' 

. 150)2 lialoa laat, lac. laalaa-Raiack Rataik, R.J. 

. «2)5 IlltakRIi. Ca. V: ; ' Ckicaia. III. 

il)4l ' Rlaaaaata Rlalap t Rl|. Ca. Raaaia llacaa Ola. 

• ■' Sk.Pial, Rlia.' • 

; '7027t AllaaRli. Ca. . ' t' . , Haitlaid, Caaa. . 

. TOM) RIHad Caalial Iiaa Vaih, R.y, 

: . 70) II Altialal Sciaa Ftadaci Ca. , lac. . ' • : . 

Caidaa Cltp,'R.T.V', 
70417 ’Aaplaa, Ola. al Ckijilar Caip.,'", . Dabail. Hick. ' 

' 70415 Allaallc ladia Rabkar lailia, lac.'''- Cklcaia.illl. - 
7051) AacaillaCa.. lac. UalciCllp, R.J. - 

70474 . ADC Piadacta lac. , Rlaaaapella, Riaa. 

70)0) BaldaaRli. Ca. ' ' ' ; Ckicaia, III, 

. 70))t ' Olid Elatbaalc Clip. I - Claailaad, Okla : 
' 71002 BInback Radia Ca.i - ’ -ri Rav.Yaik, R.T, 
‘710)4 Blllap Elacbic Ca,, lac, V — Ella, Pa.' .. 
71041 Baalaa Ceai laiba 01*. al Raiiap Ca. < 

. ‘alTaiac 'Qalacp, Haaa. 

71211 BadRadla, lac., 'I '.'. . •lllaiiaby, okla 

V ' 7127) Caaiwidia Tkanlaalct Carp, CMbtldia, Raaa.' 
:V7120I- Caalac Failaaai Carp. PllMaa, R.J. V' 

'' ’71)1) Cardaall Caadiaatt Caip. ’ - : , > ‘ 

■ ‘ " i Llldailatlt L.i„ R, Y 1 

V 71400 BaliaaaaRI|. Dli. alRcCtaa-EdltaaCa,- 

:;;v, ■ )t; iaa)i, Re. ! - ; 

i. 714)1 Ckicaia Caidaaaii Caip. Ckicaia, III. 

'.. 71447' Calll, SpriaiCa.. lac. . ' Flca-Rlaaia, Callt. V 
; 714)0 CTlCaip., : ^ ^^^ y Elkkail, laP- 
’ ,71411] ITT Caaaaa Elacbic lac. ’ .Lea Aaialaa, Cam, 

. 71471 ‘Claaaa, Di«, Aaiavaa Carp,' Ratbaah, Calll, 

; ! 71412 C.P,: Claia A Ca.' . - ' . " ' CklCHe,' 111, 

; ''715)0 Xtabalab Ola. el Clatia Uaiaa lac. . , ' ,i" . i 

' ■■ Rllatakaa, II a, 
iJIIII CaBaaielal Plaatica Co. ' Ckicaia, III. 

'71700 Caralik Rita Ca.i Tka ’ ’ Rea Vaik, R.Y, ' 

: 71707 Cata Coll Ca., lac. : ’ Piaaldaaca, R, I. 

71744 iCkicitoRlalataia Leap Ratba ' . Ckl capo. III. 
7IJIS clack RI|.Ca.;HoaaidB, Jaata 01 *. i' : ' 

,v. ; ' -' Ckicaia,; ill; ! ' 

’ ;; 71)44 , Daa Caialai Carp. .' :,V RIdlaad, Rick. 

;. 721)4 Elccba Rall*aRI|. :Ca., lat.'xlilllBoalic, Caaa. 

7241) Dlallikl/Catp, ; Bro*kt>a, R.Y, ' 

; 72454 ladlurCnaial Carp., Elacbaalci 01*.' ' : 

■ ■ y:..;.- .' . ■ ' ■ ' Raaabp, R,*J, 

724)) CnaiallaalniatatCatp., Cap, DU.Raaan, R.J. 
,7271) .Oi aka Rl|. Ca. ; ; Haiaaad Mal|bla, ill. 
72125 NaikH, Ebp lac,: . > ' palladalpkla. Pa. . 

.. 72)20 ;Staaa*aCa; .. ■ Ckicaia,’ III, ' 

' 72)42 Elaitic Slap Rat Caip, ' \ ; 'V ’ Galea,' R. J. t 

72)44 RebatlR. Hadl*|r Ca. , ’ 'Lak Aaialaa, Calll. 

, 72)12 Ella Tackaelailcal Piadtcla, lac, : Ella, Pa. 

7)041 'HaataaRli.Ca,, lac.- , , Ptlacalaa, lad. 

- 72074 H.R. Raipai Ca,' : , Ckicaia, III. 

7)1)1 .Katlpal Oiv. al Backaiaa taal., |ac.;‘ S 

''.V'”: '. i' Falltilaa, CallL 
' 7)25) Mt|kaiPtodacltDitiiiaaelHa|kaa 

AIrciall Ca, ■ : V Ravpail Baack.' Callt. 

7)445 Aapaiaa Elect Ca. Hlcbi*llta,,L.I,, R.Y. 
73504 'Biadlap Snlcaadactai Caip. RavNnaa.Caaa.' 

; 7)55) Cailiai Elacbic, lac. ' . .Harllatd, Ccaa. , 

; 7)514 Clicla F Rl|. Ca, : ; ..Tiaalaa.R.J. 

73412 CaaiieR, CaiiattCa., 01*. RSL , 

ladaablaa lac. '. . -y Pkiladatpkla, Pa. , 
7)7)4 ' Fadaial 5cra» Piadactklac. • ' - Ckicaia, III. . 

. i))74) Flackar Special Rl|l 'Ca. . ' , Claclaaatl, Okla , 

. 7)7)) . Ccaaial ladaclilaa Ca. ^Tha , ! Elpiia, Okla 



7)15) JFO Elacbanlca Catp. 

7)505 JaealBia Radio Rl|, Carp, i 
7)157 Ciea*-Pla Cup. 

74274 Sliaallla lac. 

74455 J.H. Iiaaa, and Saa* , 
74441 tadaptiial Caadeaiat Caip. ’’ 



Biaakipa, R.Y, 
Saa Jaia, Calll. 
Ridiallald, R.J. 
' Raptaa*; R.J. 
Riackaitai, Rata. 
. Ckicaia, III. 



74041 R.F, Pindacti DIvlilaa al Aapkaaal-Bai| 



' Elacbanlca Cup. 

.'74570 E.F; Jakotan Ca. ; 

75042 Inlaittliaatl Ratitlaaca Ca. 
7524) Rapataoa Ctibpn Co., Inc. 
75)71 CTS Ralikta Inc. 

75)12 Ralka Elacbic Caipnialian 
75110 Laat Elacbic Rl|, Ca. 
75)15 Lilllalata, Inc, 

74005 Laid Rl|. Ca. 

74210 C.t. Hiiaadal 



Daabaip, Cata.' 
■icaea, Rlaa. 

Pkiladalpkln, Pa. 
SL Raiyt, Pa. 
Sandal ck, III, 
HI. Vataaa, R.Y. 

Ckicaia, HI. 
OatPlalaat, III, 
y Ella, Pa. 
Saa Fruclica, Callt. 



i SlaaplaiB Tnal Ca; V " ’ ' ' Satkea, lad. 00411 

ji’fiVrAniAAhy '-'. i’;-v :■ -. 'iY iv ' i V.-;; ' ■ ■ ■ '■ ' ■ '■ 

T: /-/f-- .'. *■. ’fi ' '{i • ’ ’ i 'h.’- r j j.'- - 

' 00015-47 ' ' ' ’ 

»'^:::■:-';.':Raritad:Apt|l,;l)4)V■'J:^v:,:^;^::y;,;■.-.';.'iiY;;:i■'^;^.■YV^v-'H:^^'.';•;;,y 'i ■, 



744)1 Santtal inabuaiat Cup., RIcaaald Dlviaiat 
r.'i !■ Raatik, R.J.,; 

74407 Jaaei Riltaa Hl|. Ca.; lac. , : Raldaa, Rata, 

. 7441) J.R. RillatCo, , Lot Aaialtt, Calll, 

: 745)0 ' Clack-Ronadnack, 01*. al Unllad Cart 

Fatltnai Catp, ; Saa Laaadra, Calll. 

74545 Rcaltai Elacbic Ca. “ Clavelaad, Okla 

7470) Rtlianal Uaiaa , 'i ,i\ V Raaeik, R.J. 

74054 Oak Raanlacluilni Ca. ' Ctpalal Lake, III. 
77040 Tka Btadla Cup., Elacbedpaailct Oi*. 

: ; " ':V': ' R, Hallpaaad, CallL 

770)5 Paclllc Rtlalt Co. Saa Fraacltca, Calll, , 

' .77221 Pkanotbaa iBibuaant aad Elacttanic Ca. ' ' 
r , ■ y ' , Saalk Paitdna. Calll. 
77252 Pklladclpbla Sltal aad Wlia Cup. - . 

' Pklladalpkia, Pa. 

' 77)42 AaailCBn Raclilae B Foaadip Co. Peltar 
IV' : ARnallild Oi*. , < , Pilactlaa.'lad. 

77430 . TRR Elactiaaic Caaponaali Oi*.' Caadaa, R.J. 
774)0 Canaial Inalniaaat Caip. , Raclillcr Oi*.' 

' ' . Biaakipa,- R.Y. 

77744 ReilitaacaPiadaclaCa. Hutlibut, Pa, ' : 

77)4) ' Rabbticiall Catp, al Calll. Tatiaaca, CallL r ' 
7010) Sbakapioal DI*iilao al llllnel a Teal f eika 

• Elfla. til.:' 

. 71277 Siaa So. Biaiabaa, Rata. 

7120) Siiail Indlcaloi Catp. RaaYaik, R.Y. 

l' 702)0 Ibalbiti'Caae lac, : PIbita, R.J, 

70424 Sptclalilp Laalliu Pied. Ca. . ■ Raaaib, R.J. 

74452 TkaapMfBrtaai I Ca. . Cklct|p. III. 

70471 ,TI Map Rl|. Ca. ‘ Saa’PlaacItca, Calll. 

7441) Slackpala Cuban Ca, . SI.Rupa, Pa. 

714)) Slaadttd ThaaiaaCup. i ,) Itllbta, Raaa. 
7)55) Tlancwaa Piedaclt, lac. Clavalaad, Okla 
, 7)750 Ttanilaiiu Enilaaut San Ctbilal, Calif, 

7)547 UcInllaCa. R)*tan*illa, Raaa, 

7)134 Waldta R aklnaai Inc, : , Loaf Itland Clip, R, Y, ' 
7)142 Vtadai Root, Inc; ' , HtHlud„Ccna. 

7)251 »ancoRI)„Ca. ' Ckicaia, III, 

7)727 , CnnllBcnlBl'Ilil Elaclinnict Caip. 

Phlltdalpkla, Pa. 

75S4) Zi trick Rli, Cup, Roa Rockalla, R.Y, ' 

)00)1 Repea Oiiiilen al Sattlant Clock Ca. 

I ■ ' ' Roiritloaa. R.J, ' 

)OI20 Sckalliti Allap Piadaclt Ca. . Elltabatk, R.J. 

) 0 I)I Elactiaaic ladatbiti Atteclallaa, Aap bread 

TabaattUai EIA Standtida-ftiblaitea. DC. ; 
00207 Ualatt Sallch, Dl*. Ratoa Eltcbonlct Catp, , 

■ ' ■ -V . ' Raltlnttud, Cana. . 

00223 Unitad Tiinilamar Cup. RawYetk.R.Y. ' 
0024) Oalud Elacbic Cup, . - Chita)a, III, 

002)4 Bouint Inc, Rivaialda, Callt, 

>0411 'Acta Dl*.' al Rebtitikaw Conbalt Ca, 

: j Calanibni, Okie y 



Haodbaak Sappltatali i 





■pftiiiliKP 

-vV -I':;/.-;, ■ ■ ' I, 

v^i|>'.^S 4 ii-vo/''.'* •;•>.•, ' •■•.•••>i-' • • [ .1 ' f' ■•- ' - 1 ' :* - ;--• 



Section VI 



TA 1 LI 4 . 9 . 



CODI IIST or AUNUrACTuillt (Cnntlnunrf) 






.tVA ji'.'! ;-', v {■■■.,: - ■•O'.'.':, - ■■■ ••' 









' M, 

' Mu/: 








. All !Im PtoAtcU Itc 

S;i^C■y,^i, AWSi-Atiiy LiA«l Ca. , 

Cl.,' lac; • ' 

Sji;-'.?'''-:i-' 1 lM« 3 Slt*aai,‘;A lac. ■ 

INttiDiacaCiiyCa.r,'. 

ItUO talHBilfaial lattnaaita lac.- 



,.V' 



pffi: 



i,.-iti73;;6(n*mca.':',;, ■ 

TiltiTriaifaiaat Clip. 




. ,Pinn», Dkit ' 
Kaaliali,: Calif.,' 

' AlfiHIII, A.C. > 
hilu, lliti,'.;, 

Oi|tat, OMa ' 
Oriaif, Can. ’ 
;La 6 iM|c, III. ; '. 

— , ' "Vialca, Calif.':' 

,:lllicaMlii Elac. Ola, Littu 111, lac. :s v.y; : 
, , • Oakallla,' CiiA ' 

...... ., , ■illtaij laatlflcallai vV'; . 

..iyS';’': .114(1 t (tctiflarCita, El Saiiala; Calif. '• 

VsiV'..'-' ■ ■'■ .'‘,1U41"*K|4» Elactietlca, lac. ' Caattl4|t, IkjiImA 
'' ''V ' *1**B C»»!fali, Dia. lattp itigit ciip. : j; , 

j'l. I-:. .; oatitiiaa; ■iia..yi‘ 

» rtatlilca Elactnc Ca. V ' tkakla, III. > ' 
. . I Faaalii lae.1 Ciipar Naallt . ; : : 

«H» ,II«Wa(a»alitiaCii». ' Aanaalk, Caaa. . 
I'i’Wt.iV ' *1141 iJaffaiatlaaDaaleaOlalaliaaftaaac ' > V . . , 

fe#S":vU:l”'t*''‘;y;CaAiaCe.r:'*'-Ay -:* 0 a (ala. Pa. 

(h-V ' Ulfl > FalreklW Ciaita A fiat. Cup. ipaca * Oifaiaa ‘ v ; 

f»a«ii,>ii.j,«v 

■.'.■•ytMlM. llafalfaladiiUlai. lac. : .,.: Ciaaa»itk,-Ca(Mi. ■ 
mil IpItMla Elaclilc P»a 4 . lie. ' ' , ' / ; V ■ ' 

• .‘i ■ '*» 4 aria«, Pa.:..- 
■ >v;i 'i i.Mlf».?*atwa Can..;..:; ;> . Eait Riaait; Hanlaaa. », J, ; 

MM*. lac. : .. Ckltata, lll. . • ■ 

Vj-J 11 * 41 1 ; eaUla t Caaliala lie. SpHcar Piatacta •‘.. ‘ ’ 

‘ ■I'll**. HI. 

-y . illH ; Rmaick Ptidicla Cam ’ auia.. n.' 



^tCVi -IliW^IIttaaiek Pialacta Citp. 

'V;*. »•*«• Wl- Ca.i> lac. 

w: -.}'■!?, lini ‘ Vaclar Elicbiile Ca. 

|)it«.!|iat|tta|| Ciip. " 



Maiipaa, ila:'; 
taa 4 ilack.'|k.V. 

' GlHlala, Catlf.: 

. .. ., Lea Aaiilaa; Calif.' 

, . can Fiiinaa Ca. : - Caakillia, |ia»' 

*»** :, !ll» Maapiklri Ball Biuiai.; lar, 







, fbaMala., III.'' 
Hrapait laack, Ca'llf; 

Iraakipa. M.r. ' 
Palliaka'i Part. ||.j. i 
. : ;i \Cklcaia, III, 



11114. 'Baiu lie, , 

IJlH';i«lt»,'Hi«'aa H., lie..'' 

gfe|Vlj;4;':ilMl,'TtckLaka': 

C 4 *** (“W C*.' ' 

•lMt;,6**itlilfaaa4CaHaCo.. , : ..r 

' ',‘^.■Bia. al Aaiiicc Cup. ' „ ' Bnakfiaie, taai.';' 
.rllSM . BanaimaCalp; Elaclrtiie Taka Ola. - 

piaiafii 

' llin Uaiea CaikKi Clip.; CaiMaaV Plat. Ola. 

{*).?■;. .'4 ‘ * ■ ': y 

'■ .^*11/1: UKal Ea|, lap llf|., he. 

IMll, tap* StnuaCa. .. 

! lail AitaiMlIcal laiL 1 RMia Ca. ' LaliJB.J 

Grill Back, B.r. 
Sia Fmciaca,' Calif. 

. Oiallalvtlak. 
Btaaalailaa. Nl 
. . Baaatoa, ».,V 
taa Fiaaciaca, Calif.' 
Saa Fraaclica, Calif. 
.HM<aa, Cm. 

. CkicaBa. III. 

Lai Aaialia. Calif.' 



. .11114 Balia Carp, af Aaarlca. EJacIraalc - 

■ Clip.'* OaalciaDla. ; Hanliai, I.J.' 

HU* ySaaities Bli; Ca. ... ; , i ■ Glaalala. Calif. 

.: 17014 Haica laliililai : ' Aaikaia, Calif. 

> Iflll : Pklica Caiparillai |Laat 4 ala DIaiilaa) . 

;.y ■ '. -' ' y;.;''' ^ y LaatOali, Pa,-' 

' 17471 .■iilita Flkraai Gtaia f ridacU Ca. 

' . laa Fraiciua, Calif. 
Ifit* :Via Bittii t BifHa lael ' ' laa Ftaaeliee. Calif. 
IfUQ Taail Nt|. Clip. : , PraallHca, B.l. 

MI 40 Callat.|laMir,l!ac. , , i Llacila, III. 

' UllB CaalP-Batlaaal Ballailai, lac. ; SL Pail, maa, 

: Utn CMiialRIIIa. lac.' " , ‘ • Iilfali, i.r, 

■' !!?31 Oaklai*. Calif. 

: 1*471 6 .E. Dlltilkittai Carp. IcMaacMp, I.T. 

: IMOS UailK T'^ifataar Ca. ' ' Ckicita, HI. ' 
moiO ; Uaita* Aaa Macklaatp Carp. . Baaatlp. Bm.- 
:: HI 7 I ’Ul Bikkai Ca.yCeaaaaar lap. B Plain cav 
-. ‘'■.■'y 'PiaP,-. Ola. , .Paiaak^ B.J. 
10 * 70 ! Biiilai Eaiiaaatlai Ca. laa Ffiaclice, Calif. 
> 114 * ITT Ciaaaa Elact, lac., iaiaa DIa, Salia, Him, 
* 11 * 0 1 Caaaai Ipriai Iff: Ca. .laa Fraacliea, Catlf. 
11141 Mi'lai Dial B HMiplata Ca. El Maata; Catlf. . 

: *1410 >BMIa Bitiilila Ca. 

* 1 U*, Aa|a| lae.:':- ' 

■ * 1 * 77 ' Dili Elielriilei, lie.' 

* 1 ** 1 ': Elea Clip.'. 

' * 1737 ;CimwIII|. Ca., lac. 

; .*illf B r OiatlipPHl Ca. : 
till* ■Ilea W|. Ca,, lac. .. 

, 11 ) 21 '.Miaapiitl lic^. Bicriiallck Ola. 

■,-y; '' Fraapart. Ill, 

,IIHI Rika.Brtt, SpilaiCa. . OaklMl/ Calif, 
lino Tii'CiiaitlarCiipy Piikalp, Bati: 

, * 11*7 Etiaii opncal Ca. lie., . , i , Bickitiir, ». y, 

' * 1*07 'THialllP Imlatal Bin. Ca., lac. 

;,:;y ^ .,'y -- ' Tanjilawi, B.T. 

*1701 lac Biiaatlci Carp. Bnkiiy Lia| Itlaal^ B. 1 . 
UK* , Hiliaa Leap Ca.-,-. 't,; ■' t) Kaaniy, B. 7 . 
*))) 1 . Splaaaia Elieltle prap. lac. -y 

:.’-;SaBleiiPittaf Ola,''; «ik^tt;' Ban. 

- ) 3 )ll lakklai B Byan lae, : “• : palliaPii Park, B. J. 

: * 1410 ' Staaca Clabtli. DI*. if Eaiai Witt Carp.- 

' 'BiaaflalP, Okla 



Binaii, III. 
Fiaaklla, lap. 

larii,lll. 
Cklcita, III. 
laiipaila, Catlf. 

Oliaa, B.Y. 
BL, Canal, ili. 
Laa Aaiatia, Calif. 



Cklcaia, ilL' V 
. Attlakati, Bail, 
Calaatel, Rakr. 
Blllaa Graaa, Pa. ' 
Bakaflilp, Baaa., ' 
RaPaaaPCilp, Calif.':. ' 
Ckleaii, III. ' 



fg- 

‘'Sj-ii'*'.: ry-'l417i,' A Eiacliealci lac. , 

’ i', I4JK' *.'J. Clauaat Ca.,' lae. 
T;”-;-.' - , *44lt '.TRB Capicllat Ola. 
;?L%iJvV;:-:.s*4*70 !lartia Tlttlla. lie.''' 

IJ4S4: Baaataa BalPlai Caapaap 
; 11471 ■ A. B. lap* Ca. ■ y' ' . 

!a'l'r{,;!-'i'iyi::l3474- ».ll. Iricaaaaia B Cl. ' 
.v\ * vi IS**0,.KallaPliiiPi, lae.;.' , 
lUlt -laaalaii.Bakkir Ca.'' ' 
- ' ' ' 1*174 : Falaif Baatlai Ca. y ; 



Klir CilflaaPricitiaaPraPictiCa.. lac. 

i CIIK bi K ali*t*,'pa. 

I Ciip.,i'.',r Oaylaa, Okla 



C!o;::'.'V' Kfir CIIBaaPti 
m ':h hSTB .'.Pnaiiiai 1 



)U 32 1 Batiii Blp. Ca" ; , . y 'Calaar City, cillf’ 
* 1 * 2 * G.V.. Caaltili Llaie*ataa, R .31 

' *4117 CaaatatClktaCetp. ; . - Bapeaaa. B .7 

* 41*2 Pkiipi OaPpa .'i'-', ,'yiakan, B.y. 

. * 41*4 RiylkmCa., Clip. Ola.', lap. ■ 

. Ca»p. Oparilicia : ; galaca. Bail. - 

* 4 ttl Sclaalille Ellctraaici PiaPactl, lac, , 

PlilillalP, B.J, ■ . ‘ y LaaalaaP, Call. ' 

„ ; >4154 BiiaiiElaet.: Clip.; Tia|.SalDia.Ba*irt,B.J. 

Bapyart, B.y. 941 * 7 'Cailliifililt Caip. Elacltaaie* Dia. 

Naatiaitia, lit. 'j v EaitPitniai, R.j, " 
Fatlai, Ba. ; . * 1172 'Saiitk Ckaitir Catpj . ; , . Ckiatar, Pa. 

LaPVB.J. ' * 13)0 Bill Clalk PiaPacta, lie. Ballvaa^ III. ' 

Giaif Back, B.T., , ; *4175 ' Aalaaillc Balil PtaPaela Ca. Biaaklaa. B.yj ' 

: * 4*02 : ■eictilit FtiiiiP Alaaliaa Carp. ' ’ ' : • 

'.''".y - r-i; . ■ .Beieaiiaf, Bm. ' 

94 *** BitaaetaltElacblcCa.; ' Cklcaia, III, 

v;,'; 19021 Caat|a*.'jPkil*rick:Biiaartkaii,' rt ■ . ' ; : 

9921 * ; Aillai PtaPaela Catp.,' 'y.' , J Daala,' Fla;'' 
'y *9210 CcatliialitCaaaaclir Carp. liiPsIPp, R.y, ’ 

■ * 92*1 Laieralt Bt|. Ca. , lac, Lm| IiImP, B. y. 
;* 91*9 .Batiaaal Call Ca. IkailPai, lha. ; 

* 9271 , Vltri«ea. lae. BrIPiipatl,; Cm. 

■I.-; ;,** 34 F :GiiPai'Cart.; ' Blaaafiall, B.!.-':: 

A •: «M 4 BittaPa Bft Ca.'; / Ballla| BaaPawi, til. 



’ *99** AiaalP Eailaaiiiai Ca, 

*9712 Di|i Elatbic Ca., lac. 

*HI4 llaacaBti: Ca. 

99*17 Vackauit Ca. 

: ’ *10*7 Blctaaaaa Aiiac. , Baal lac. 

H0)9 Hi-Q 01*. af Aita*ai Clip. 

: 9*29* yTkotParua-Baliaait lac. 

*(I** ‘ lalai Baaalactitlai Ca. , 

9130* BIctaialtck, 01*. efliaa.'.Haaappall 

Ftiipart, III. 

'**110 Cailtaa Sera* Ca. , Ckicaii, III. 

. *fl4t BIciisna Aiiaelilaa, lie. yBiiliiilaa, Bata. 

; H90I Eicil Tilailanir Ca. OakliaP, Calif. 

*1713 9ia FaiaaaPa Elicl. Bit, Ca. ' ' ' 

: .VlM FanuPa, Calif. 
UHI Tkaaiaa laP. laC. , Liiila., B.y. 

*74*4 laPiitflal Balaialai Bill Cl. ' Inlaitaa, B.J. 
, 97919 Aalaaalfc B Piieialaa Bt|. . ‘ EailatiiP, B.J. 

: *7*71 . Baca Bailifii Catp. - yaakin, B.V. 

*7**1 LItlaa IptliB lac,, Atlat-Biilria 
' f CwBii. 01*. ' ' ' 'BaaBackitla, R.y. 

HI4J B-Tiaaeli, lac. ' ' jBiaiei, R.y. 

: HI)* Bakkai Tack, lac. . CartHa, Calif. 

; H710 MiatiH.packKp Ca. , Baialay 01*. 

'■■■■S. ' PiuPm. Calif.; 

MlJl BletaPol, lae. . Sa. PauPm, Calif, 

, *11*1 iSaalietia Catp. Ba«aiiaMk,'*.y, 

*137* lata ill. Ca. , BictMt. Catlf. 

, HUB Etc lie. ' ■ Clm'laap, Okla 

' >1711 GnatalBllla lae., Elatitaalci 01*. 

: Bliaaipitli, Blat.' 

,M714 Paaca Dli. if KaalitkPackaid Ca, . , ' 

-’y'' ' PHa Alla, Calif. 

*0121 Batik Mllla ElKtleiici, lac. ; GlM Can, B. y; ' 
: '*0)71 lalatiillaaal Elicitaalc Riiaaick Catp. v" ' 

Bartaak, Calif. 

9*10* Calaakla Tickalcil Catp.'. -'i Ra« yatk, B.y, 
9*313 VirlMAaMclatia Pali Alla, Catlf. 

9*311 Alla* Catp. ' ■ vi. ' Blackatltr, Baaa, 

*9919 Bitikall lad,, Capicllar 01*. Baata«la, Calif. 
*1707 Caatiat 9«ltck Olalilaa, Caaliala Ca. ' 

' ' El luaiPa, Calif. 

99*00 D*li»aa Elacltaalta Carp. Eaat Aatata, B.y. 
*HU Blica Caipliallaa ladliiipilli. lap, 

*9*21 BlliaeaCitp, : '.y; Bkippaay, B.J, 

9**34 Biiktaadt, lae, - " ^ 

*9*42 Hallaia Elaeltaalea Catp. 

;i ■ Jaaltiadiefcr Dl»; , t, , 

9*9)7 Tackaataip lailtiaaat Catp,, if Calif. 

Baakiiy Part, Catit 



y Bailia, Bail. 
' El Baala, Calif. 



, 'THE FOLLOBIBC HP VEBOOBS RAy* BD BUBBEB 
A9SIGBED IB THELATE9T SUPPLEBEBT.TO THE 
FEDERAL SUPPLY CODE FOB BABUFACTUREBS i 
HARDBaOK. ' . ■ '-1 

'■ OOOOF Bate* Teal lap Oil ' Laa Aa|ilM. Catify 
00002 Blllaa Lillkit PtaPaela Catp. Baaart, B.J, 

OOOAB 
OOOBB 



EaptaiP 



ETA . : :;t: 

Ptaeialaa lailiwcal Caapiaatla Ca.' 

HOC* Haatatl-pickird Cl, , CalataPalptlaia'*'*’ 

CalaraPa Spilaii, CalataPa 
RakkarEa*. B Daaalapaaat . Biyaatp, Calif. 
A"B“OBIb Ca. V : SaaJaia, Calll. 

CaalltM OaklaaA Calif, 

Callfataia Eailan Lik.- ' ,BatlHi(tii, Calif. ' 
S.X. Saltk Ca. ■ , LatAi|*lia, Catlf, 



OOOBB 

OOORB 

ooogg 

OOOBB 

oooyy 
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AAA1C,iA«' ■ 







Fiaar FSC. HaaPkaak Sapplaaaala 






6>37/B-38 







Bfe! e-l' 

V >^‘■ I ^ - ' ■,' j. , . ■ 



■■ ; : ■ s/ :i 






Section Vn' / 

;■ 'V 

' . - . • I i j ' ^ 

: •" :/ 



UCTIONVII 
SCHlaUIIC OlAilAMS 






%®i#M.;IMTiPDUCTIOM:- " o^, * *v - V ■ - 

*>• ^P«“l notes that only refer to one circuit section 
r tjjg schematic of the 



^V:{Y':;V;ji;vVs;r^^^ : .jiy:;'^,';;;^ ^pecialnotss U^onlyre 

A schematic a^Wmponent ' ^ the instrument’ are given 

l,fe :4' J'^^OMdlagrams. Pigure7-ai^ circuit section only. : 

diapams.^ ; 

somr^^ used are , also explained here. 



..'- l:.- 

.v''.' 



; «rc. Mwo Mpwinea nete* v ^ 

.,(.v'.^...uFigutv7‘*4 is afkmctional blockdlagram which includes , J®*' ^“'•'**11 assemblies are outlined and shown as 

f’i * ?; V the, achematlc location of circuit sections by page ®*“‘*«* Tha‘|;omponent reference designations 

; number. Each schematic diagram has been presented **fWn tl»a® Bhaded assemblies are abbreviated. Pull 
A ^ following the gchertf guide lines listed beIow.\ . - , component designation includes assembly number 
‘S / -'aiA i'T.A.,- n -.r , . r i ' . '• i. (■•• Schent|atte Information illustration shoam below); 






7f .vvi//;, .a.\'.Schem^^ m^ahuaisbiiW 

^w#liiT> '^,^a . ^ » ■ »m ■ 



operation, and' are not .'intended as' arirlng diasrams A 

Switch and circuit board ' assemblies often appear in ' ®I7IACIMINT‘IMP0BI(IATI0M '<, 

A; ; p^on^veral different schematics:' To find a specific . 7-d.' For repair and 'repUmement I’nfor'mailon refer 

^rt^wl/orori.rli,gMom.tlonr.l« 



,7 

♦ . . ..'1'. 



>1 , 



%V|i 4‘-' i ''''i-- -' 

IliSAiSi: 



■;'4"':A'4:N0TE AaA 

See Inside rear cover 
for overall schematle. 
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■’I ' ■ •'T . • ■ ' 

••‘n '-.v:! '.:. -.A 

■yr-y^ I' 



. A;A'VAA 
'vA:' 



’ ‘ Avii ' 



feA4j;'A&v,;i;:Ag;;^A-; ■■ ; .Av-: i;A:A,;AA;;4A. 

p:444444AA;;;-,,'A^- 

5SAfA'A,AAA'/,!;;AA;A' V..' ■ 

cVli- ^ 




' . i 



A', A A,'. /.\' x« A- 

a: -i. 



;i ; T»MJnSP ;•■ aiA:- 

■ • -jJA 'J' ••)•-•• .-Cerngn^iygelsc 

f > ' /’ I > 

;;*-AfcVr:’A'A';v; .-V ’''A. vV’; ' C' ■''■AV-':'- ‘;h; ■^■ i" ■.’ iA'f , 

AA-AA’Aaa;A;AA.A'A ''' A'; 

;/■ V . V. ■’■' ■'., I ■■■:;;•; ." -i-; -r ,;V. ;-; ., . . .. 

A ■A;::';}'A" AAA..'iA;'.r ■ ’ . A vi/A .! '; ■' ■■ '■ ' ;A' ’’ '■: . 'A. -■ 

on'Schematlc Diagrams '■ ’ A ' ^ ' A.'; ' : A: ; ■ ; 

A4AAAA;ji’'AfA4'A?Aj;AAAAA;;:: -' A---’A/A"^ : a . a. ; a :'.-;;"-rA; A’- ': ; 

4;A'v4AAiA;4AA: 'A^AiAAA4Avi):;:A;*;r>;,::;;;> / ■ ; f.j 




I I > V* ' ' , "in'', , . 

''W-v. 

.^Jr:,-;-.- : ; ■I’:,,, ' .'i-i^;,.-,'. - 

-^-^V'WrO/j W;.l'!l , 1 :- LlttMUiak^n^m tn'nhvnA' «»AnA«»llttnj*A Im - ■.' .-' 'i.. ' ‘\ i‘ j ■'' ^ - fiO l: '.' 



Modi^MOSA 









Mm% 

'^pfh.u: 

•■X , ■‘‘ 

. i:^ 



(Vl'N ',r 

?.••.. '.^rJ. f'.i ^ 



-Vuv-':- 



‘V •'-' 'i*l^''' ‘ 

: 4 >Xl;!i.'.-.N.; : 

-..--r 

.;.f,’j v',t “V. .-. .' ,.i 

^•l . '. ••t.- !. 



iAX-f'-'K’'':-- 



I?'":*. 

;Nn 

(Ivy- ';.'■ 



V'-r\Vi'-'' 

! 'i‘^» 



> i ’ 

'U.‘ .' 

•.XVj..;'-*.-V', -. 



' — .. ; ; • •v.p,.v-,. . ^ - - ^ - 

!.N'''-'’''r^t'iv:.'.'v^^ •.y.i-ihl-t/Wi ^ ■■. .jfcj-.-'i; '.••.; : ■ iNv ; ' ' i’!;Vjc',i. ■■ ■■■'’, . .. 

y/Nit*N« 4 "V:N;;a|^rt«k:d^ote 8 a«teto^;Brtect|E^ \<y'^ 

n;^a--.v.-T.v'N':r--. .^'^■•/i.-- -:^''i'^-f. ,'• ■ I ..'. ■..-,. '.^ /.'J fV- *•■ V.A ’-V ?!;. . : i.;. • -.J-i.. I .^NN-r....- ':.■•, f'U- ^'•' ■yi!>i•^'■■:l .. . 



vNit*N« 1 "^-''C: w^rt«k:d^ote 8 a «teto^;Brtect|^ ■ . ■ 



'-''>"©;i5yvN"i^'^elcookrbr,':^ .'■ 'y;;V-,.V.‘^ :"'(yKr' y''*'''^'' ‘'’ 

encioMs front paiul desigjiatidH' ; 8*^ ': , ■ ^^;v;;;'- 

vsN"^:N,' t -'.i-’V';' ' ' Siiii'. ■ 

,,,, ,\L’..J.,/‘ . encIOMi twi.Lirtile.1^ vt»^. Plwes SaM>S;Cigr«i^ ^ .. 

u':’ ■'••'■ '’'iv' :^v'’ ,.. s .: CHher c'dtobl Bettlitg 

.other BssemUy twrderUnev'-^N.y- ; ;. ''I'L i '.' ''■," 

&' : ' , '1<2)-For|20V 






. . - ■4hfflz range 

' ^ ; PHASE^B^TCR ^FFSETiv.-'. . v -80 

...-.■■ r. 



'61 settiii^ optional 

■' ' ‘ ■<) 

- ■ .yi':, . 

control filings c^ional 






yy: ’ac'line''v6Itag:e -\'ill5 ‘ 

' ^yioirrent meter HP 428B'/.'-; 
v' ;'^o cb^Mtioii to'iiqjut probeB, 



V r 



. «“clo6eE^i«rirecolor'codeN''%re' v''.'.'it^; 

■ i-;,... ■■ V, ■;. ^ color (Wl-std^bi) .imo u '}: ? ' - ' ■ ' ■ 

color cbde:IiN.FirBt number > 
vN identifieB groond cblor^rBecond mimber identi- 

4'yKjleB,wjhIe’irtripe|^^ \.\ -.n-'-TN 

'!■ row Btripe^ E^g. . 047J '.denbtes white ground. ^ , ■ ' . ■''> ■ V''-\.''-''--:N.% ■ ' '■‘'yf- 

,’syeUow wide Btri^/.vlolet nurrbw Btripe,'' ' , jb. Dual Voltages fa Equalizer and VTO 

.r ;' .7 ■ V : 7 ' '> . 7 ' ' 1 ’' ! ,'.v''. 

jyy "N-7-'(l),TRE<i range MHz ■... j 7,114MHz range . 
irdiates ^ probe Alln^t . . . IMHz (2MH* for vbR- ■ 

p^ ^ ■**“*t. I ,. , 11 ^ porentheBis) and (2M^) at I^el 



.'■ 0 /: 

1- '■ 



, path and direcU. 

N vV;:U-.-',7:, !.:NNN ' ■■ 









heavy dashed line With arrows in|U-i 

, eateBpathanddirectionoCmain - 

feedback:', 7 , N- '' iV7;- 7..- .-^n A‘. 



r.' >'■■' , :i cates path and direction oC' main ' 7 >;7 '12)yyolt^^ taken With HP 414A DC Voltmeter 



2) yoltages taken With HP 414 

,; 77':'.7:..,77;;"-y^'7^^^ -,>1 1 : 77 ■; 

7 . _ -£'7^7 -'heavy dotted line indicates path and ' ; DC Voltages j{; ‘I 



V i " 

yiy 

■il-'r 

0 :'/': 



mmmm^ heavy dotted line Indicates path and , 

.j,,;! ;.. ^ direction of sampling pulse. ,. .'-^7 ,77;7';^ ■-,. N^ 

.. • '-N ' ^ ‘ 'uT- 'lie V^ 1 +n 



n 7 n.77'i,:.7-.- .7 ., 7 .■ N; ,.; ; (1) No 1 
^-7-V' ■ -.-■V : ^ 'I, ■ 77 ,' Nv -.: n,;,NV7:. unt« 

-n- 7':-';2.N7 ;-7.i ■ . , : N,;, 77 ; . , ■, 



(1) No R^ si^a^ I^Ued tb^input'probes, probes 
''■■■' - ontermlnate<l.7V 



■77 H 



N vdper' moves, to-rard iCW -ivith, clock-' ■'A:'y'y-- ^ :. ■ 

wise rotation of control a;> viewed ' (2) Control settings optibhal. ' 

, ;.. ., , ,,,.7 ,;l:;V,^ 

y -4 7, , 7' 7'77 7 7, 77 N 7 .7, (3); IJneybltage£.il5p7 ■; : 



from shaft or knob. : > - 

7 . ' ' 



■ 

7 I'P 



7 - : 7 7 



7 ) 7 ,,. 7 l 7 p 7 :p|..^ ^ 

. ,’ sznall trilugle bulicates a matched 



■/,.- 






set of diodes. > 



J n 7 ,-;v^ 






(4) Voltages taken with HP 414A DC Voltmeter. 



, J7,.:/v; ■■■■:■■ ■:7... - I ';.,‘7h'.' 
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Appendix I 



. VECTOR VOLTMETER ' 
Manual Serial Prefixed: 948 

, > HP Part No. 08405-90022 



■'•[iv'yV 









Instrument 
Serial Prefix 



Blake Mamul Changes 



948-^210 thra >48-02911 



942-02910 tl^ 942^881: 



942-02880 thra9«-4»^ 



942-^10 thrti 942^780 



838-^02779 thrti 838^711 



838-02710 tlJhi 838-^2 11 



1836-02210'thrii 838-02181 



838r;02 180 thru 838-02111 



838-02110 thro 838-02081 






jCHMIGEl: ^M5- 

M . D«<o«M.OTO,U<an',raDICATOR.B£l) 

'CHANGE 2; / nige 8-25: ' 

' t CBange SI to Part No. 3101-0100 , ’ ^ 

<‘T ’ • Change S2 to Part No. 3101-0033 > ' ' ■ , ' 

\ '! 17ige6-36: 

Mi, ' . , Change Wll to part No. 8120-0078 ^ 

, ' , , ! ■ 2 to Part No. 08405-0001' 

^*■**8* ***“ , 13 to Part No. 08405-0002 

7-19/7920,'/.:'rMp . : ■ ■ 
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Model B405A 






mmimsmmBimm 

9***"(5® A3R5 '^; E 
ChUMEle'A3R2T to : 



• *V'- •■'••'/!/:« V--'-.. y ■ ■■ ''• < •' 

Cbm A3R5 io HP pirt No. 2io6^07M 200 OBM 5% IW. 



•'; V CL-, 



ChM^‘ AJR27 to HP^I^ R; FxbiMET FLM 100 O^ 1% 1/BW 

FACTORY SELECTED PART. ^v‘;'; I' ^ ■ 



0757^^01, R: FTO MET FIM 100 OHM 1% l/BW, 



!'■ -i ■■■■ ■■■' ■ :■ :. .,1- 

Delete A8CR4, A8CR5, A8L1," and A8L2. f 



• • ^1- •-.' 



#v' ■.*'■■ ■ 

iii’ “ /tin t'"\y'.'/'‘)'ti . 

,\(l^ 

;■ '■■'•('■ - •'*•■'>'■■■ ■ ■'!"•■■■ V':- i'.*y* ". 



^/|;■ ■■■<- -■ ■ :k • ■> r - ■ ■ ■ ■ , 

No. ot Heat Dissipator under ABQ 14 , A8Q10 ; A8Q18 and A8Q10 to 



P^'6-iO::':''i;yy^V;-- 

Delete A8R38. 
Page 7-11A-12: , 






Delete A8CR4, ABCRS/ A8L1, ABL2 and A81U8. 



,V' Page7-5A-8; i ‘ 

V* • f ' , -w ' 4 “ A/ ■ " ' ■'' A3R19 a 

""irrtt -ii-' -i; ■- ).v,. ■■■ 

CHANGE 6:. ■v Ayrd:reduce Residual Nbl 



0698^153, R: F3© MET FLM,: 3.MK OHM 1% l/BW. 
0698^153, Ik FXD MET FLM,’3.83KOHM 1% l/BW. 



Change A3R19 and A4R19 to 3. B3K OHM. 



wn: ; UOUO-31DU K: rxD MET FLM , 2.37KOHM 1% 1/8' 
Tp: V 0787-^ R: FXp MET FLM 1.2KOHM 2% 1/4W. 



I . ...... ■ “ . “r"~" ^t ”~7 Du,/|»jr , It is recommended that resietors 

;j]|;S'yyj/y, :, : '. ; » 2.37 K ohm 1% i/8w. 

■ .. 

'•<'*‘^'?AiV,. Ij, .■ ) *;?■-' ■.• ; ;: ■ ‘ :Vr *; /jl j;;V: ■ 

|yiyy'yCHANGE!7:-.;;A. 

A-'" 



To rethice the anapUtudp error of the voltoeter above 800 MHz and on the 0 dB ranee it 
is recoinmei^,^ resiators A3R21, A3R25, A4R21 anl A4R26 be changed. ' 

From: 0757-0316 R: FXD MET FLM 42. 2 OHM 1% 1/8W. 

,,To: ' 0767-0294 R; F3© MET FLM 17.8 OHM 1%^^^^ A 



i 



:X.' •’ . ■ y ‘ > M. 

CHANGES: 

y.-i.- 'l': 



tn 



■;-r 



m 









I ;i~,rT^r jw=ic* nooy wim mr iwi numner UMU3-6058. 

, To eliminate qurious or erratic phase meter indications, it Is recommended that Induc- 
tors A8L1 and A8L2 be removed. ^ 

Delete: A8L1, L2 9140-0120 COIL: FXD 6: 10 ^H 20%. 
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of A8 Phase Meter Assy (06405-6008) 
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.THU* 6>2, ' 

tq to' 0.: 

HP Put Munber 069B-0084 elauige 

. ' _^„_. 

btai^'TQ to s;- 

Add the'tbiiowing; ' '■’ 






HP Put Namber 1902>3106; Diode breakdown 5.76 rolts; 284B0; TQ 2. 

HP Part Wunber 2100-1657; R:VAR WW 1000 ohm' 10% 1 W; 28480; TQ 2. 



% ^ 10: : a:);. All Sampler Asfy 06405-6011 Is different (see Figure 2) than shown in Figue 7-15.- 



-l,,PigeB 6-13 thru 6-15 » 

AUC9 blM -0650 
AllClO : 0140-0176 
A11C14 0140-0176 

A11C15 ' 0150-0050 
AllClB 0180-0116 , 

A11R14 0757-0346 , 

A11R16 0696-3157 

A11R17 0757-0440 ; 

A11R27 0757t0440 

A11B29 0696-3157 

A11R30 0757-0394 

A11R32 0757-0346 

Alim3 0696-3440 



SSffiJJfSppf® 

>1 • 1 1 I ' 

A11Q2; 185%-www>; *nHii»njr» 
;/A11Q3; 1854^1; Transistor; 

t R9;:0757-04n; R:FXE 

. - s , ‘ , AlUlj- - 

Table, 6-2i ‘ 

,;J •/ •;: '^)^ 

hi'}' ■' HP; 



C:FXD CER 1000 PF 600VDCW 
CtFXD BOCA 100 PF 2% 

C:FXD BOCA 100 PF 2% 

C:FXD CER 1000 PF 600VDCW 
C:FXD ELECT 6.8 UF 10% 35VDCW 
R:FXD BIET FLBI 10 (ffiBl 1% 1/6W; 
R:FXDBIET FLBI 19.6K OHBI 1% 1/8W 
R:FXD BIET FLBI l5K (XOI 1% 1/lBW 
R:FXD BIET FLBI 7. 5K C»Oi 1% 1/BW ' 
R:FXD BIET FLBI 19.6K OHBI, 1% l^W 
RiFXD BIET FLBI 51. 1 OHM 1% 1/8W 
R:FXD MET FUI 10 OHM 1% 1/8W ' 

R:FXDBIET FLM 1960HU 1% 1/6W/ 






■•, 1 1 ■ 



A11CR17 and AIICR 6 ; 1903-0006; Diode 4 layer sUicon 
1854-0067; Transistor; NPN Silicon 2N3417 ^ , 

NPN SUicon 
NPN SUicon 

R:PXD 562 OHM 1% 1/8W 
AIIRI 5 A R28; 0757-0279; R:FXD 3. 16K OHM 1% l^W 

'AilQ7 1:777? y%i yy^C- -Ivl- ' .■ <7 ' ■ ' ■; ■• :1 

II 2 } liies;8-28,tiirtt 6-^2,-? 






1, •,».l 

•-- f/')V 



HP Part Number; 0140-0176 change TQ to 8 
HP Part Nbinber 0150-0050 chanie TQ to 3 
HP Part Nttmbcr 0160-0116 hbange TQ to 7 



•”>.,?v;;HF:rart Mttmber 0096T3157:cbangeTQto W: '' 
If ;0698-344O'clauige'TQ'to 167 : 
^ . HP Put Nand)u 0757-0394 claiage TQ to 10 

' HP Put Noniber 0757-0440 change TQ to 6 i 

J > HPPartNandwr 0757<^46changeTQto4 

HP Pah Nbadier 0757-0279 change TQ to 10 
M ' , , HP Pah Number 0757-0815 cImnge TQ to 0 

Number 1853-0010 clmngeTQ to 1 ' 

BP tut Number 1854-0039 change.TQ to'Or' 

' ,. ’ HP Pah Niimber , 1854-0071 change TQ to 49 

Nambu;l901-0040,change TQ to S4;,/':' ,7^ 

' ' , ‘ AddthefcUowiag: > 

^ 0757-0417; R:FXD 562 OHM 1% 1/BW; TQ 2 

1854-0067; Transistor NPN SUicon 2N3417; TQl 



:7 M; 



■"liA";.: 

iv77; 






; . 77: .1^,-0006; no^ 

: ; b.) Inthe,crent 'of A12R27 Hiilare, itis recommended that the Value be .changed. 
From: 0698-3446.ijR:FXD S630HM 1% 1/8W 



■/■•i 






■' • : •-,.,,..,.;i '.'‘i • t'. J-C. 7'- ! • ^ •.;■'■• i V. ■ ■." ' - i ' , '.- 1* - ; ., •' ' | /.• 
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Figure 2. Schematic at All IP, Sampler Aaar (08405-6011) 
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'^;:«v*l’^'^^i'^''.CBANGE:ll:;:. tnutrors'nllBhllibr'fl# fth* A19 taotTAT.ntBD 'A»« 



Hodel8405A 

■ . ,' , ■■■ ■ ’I ■ 



CH^GE XI: VT^improre rellabUtty of tte A13 EQUAUZER Asiy {08405-6013) tt ik recommended 
v[- '' ■; . ' - V. : = Umt cenecitore A13CS and AlsrA k* • - ' . 



!, > i *» improre reiUDUUy of the AI3 EQUALIZER Asey 

cmpM^A A13CS Md A13C4,be'c!mbged:^^ 

C:FXD Poly 'o;i'ul 2%; I 
c A , . • - , V ' .To: 0160-0168 C:PJa> MY .0. 1 (it 10? 



C:FXb Pofy 6;i''|il 2%-60 VDCW'^: 

^-.f. .. A, - ■ I .To: 0160-0168 C:FXO> HY .0. 1 MflO%200VDCW 

circuit performAnce of the A16 Palie Generator Aa«y (08405-6015) It 

FLM 10 dw^l% l/SW :;.' k'.' "'O. 

iXi ^ -j ‘ *>.) To Improre clrcutt performance of the All FamplerABBy'{o{l405-6011). It is 

*; > ^ ‘ - recommended that Resistora A11R16 and A1IR29 be clsingedf' 

MET FLM^19.6K (»BI 1 % i/BW ‘ ' 

• ‘ To: 0757-0158 R:FXD MET FLM 51. IK OHM 1% l/BW 

g^|i|^;£!rCHA^-i3p;a^)'#Sr^ pipjre*j'o|.'^;:^^v ■■ 

i(*-',.;; r . ,1/ use with all 8405A' Vector Voitmetera, reganDeas of prefix serial number. 

■■ :l:;/ NOTE'-^j; ;vi-v:/ , ■■-; ■ ^ ■:,' ;■. ■ : ■..■. , 

‘■'/V . , "i; ' , ' ‘ f 

/u'’ . ®®**)“* “® lo**®** available. 'In^the. event (< a type 

•L, ’ . , V ' ’ ‘ . ' ' . or type"B”prol>efailnrc;both probe assemhlles CHANNEL 



men! Kits or< Service Notes are available throush the 
nearest HP Office. : , 



^ recommend^ timt diode AUCR3 be changed (see ■ ■ 

y ' , r' ' , ’ ' ’ ' ‘ 

'5 ; r^,:V ■ '. r. ,':v‘ 

ttat reaiators ASRSIand A18R31i 
land re^ed with inductors A5L2 and A18L2 (see Parte iJat fnr : , J' 






*No^?l8K7ir^ A8Q4, the Commended replacem^ is (HP Part 

' , ,'• ' ‘J 

the' vbl^TKR^ add capacitor ^A22C1 to AM ■ 
Figures 7-lj )md 7-|8). ' 

I'- ■■ *-.i ” Aia AFC A...P1I1I., AM, (08405^KIH.), U 



A6L3 9170-0016 Ferrtte Beak 



'"A''-'' . .'j Tifom: 0757-0394 R.TXDBIETFLM51.1<^l%iy8w;^^^^^^^^^^^^^^^^^^^^^^^^^ — 

m'the’A8,180“ Switch Aisf ■(08406-6006)^' Is recoi^^ ■■ '■ 

I' ■ - P>^af«"it«.beadA8Ubeaddedinthebasel^;of A6Q4. 

\ , \ Add:,v: A6U9i7o.i)oi6Perrttc^^ 

> CH^GEIT: . To i^or^rformi^of ^A14 VTO Assy (08405-6014), ^ 

yi..'., J-. ,, ^^^>°^^beadded. R4 is to be inserted between pin 9 of XA14 and w^r A air A24 

(•«: Figures ;7-16 a^ 

'^3iT * ^ » t r ' i j.^ •'l t . 1 ,f 

^ Li:'/- V • »•^^ <' <<*:* Vi Z . li/ • 



Sf *'^1- ^ Assy (08405:6014), it is recommended that resistors 
M4^ and R4 be a^.^ R4 to to be inserted between pin 9 of XA14 and wiper A of A24 
^*?8*enqr Range ^tch Assy (see Figures 7-16 and 7-17). ' ^ 



; •;’ : "/• 'j' 








TIGHTEN 



The original Probe • 

*s. 196® tJm)ugh Det^n^r 19( 

rt; 611 >0010 1 through 645-00660 i’ 

Probe Up Kreini lntb probe 



|t0g;«)5-W49r^^ 

PNOBE HOUSING i (0e405“600)) • 



.^^Tlliree 1^* of Pybbes 
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MANUAL CHANGES 

NOTE MANUALIDBinFiCATION 

^ . . L J 

I Manual changt supplements an revised as oftM) as ntcsssary to keep manuais as . . 

, current and accurate as possible. Hewiett-Packard recommends that you peri- WM Mliiyilli r. 840SA 

odicalty request the latest edition of this suppiemerl Free copies are available from Dali PriiM: May 1971 

aU HP oices. When reque^ copies, quote the manual identiacation information Part M a wba r 08405-90024 

from your suppletnent or the rnodeliwmber and print date frtMTi the title page of the — ^ 

manuaL 

This supsiiment contains important information for correcting mamiai errors and for adapting the 
manual to instrumenu containing improvements made after the printing of the manual. 

To use this supplemeoL make all ERRATA corrections and all appropriate serial number related changes 
indicated in the tables below. I 

^-NEWlTEM 



lerialPrskariaaBbar 


natel 


I144A03896 


1 


IO05110 


r 


ll44A0Slllthru 

1I44A0568S 


1.2 


ll44A0S686thru 

ll44APtefu 


1.2,3 


lS27A05868thru 


1-4 



1S27A06I8S 

l527A06186thru 

l527APrefa 

1621 A 

1702A 

I802A 

1849A 



1-5 



1-9 „V 



20I4A 
2022A 
2039A 
2042A 
^ 2030A 

205IA 
- . ' 2246A 

2412A 
. 2443A 
2510A;’ 
2516A 
.234M/, 
,2546A 
, > ,'^2603A 



MO 
Ml 
M2 
M3 
M4, 
1-15 
1-16 ' 
M7 
1-18 
M9 
1-20 
1-21 
1-22 
1-23 
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Model 840SA • 08405-90024 



t ... 

The fbUowihf Service Notes are available firmn your local HP Sales and Service Office: 



WfVI6V NOW 

8405-IC 
S405A-3 . 
8405 A-4D ' 
A40SA-5 
8405A-6 
8405A-7 
840SA-8 > 

8405A-9 

. 840SA-I0 

840SA-II 

,840SA.|2 

840SA-I4 



SafWNumbar 

AUSeiials 
AUSerials 
AOSerials 
All Serials ,, I 
AOSerials' 
AUSerials 
Serial Prefix 20I4A 
/ and Below 
Serial Prefix 2014A 
and Below 
■ AUSerials i 

24I2A and below 
2510A and below 

I 

2546A and below 



' " fc r— A* 

iioi6n|iiion 

Perfi>nnance Check Procedures 
Maximum DC Input Voltages 
Adjustment Procedure . 

Probe Board Component Replacement 
False Phase Locking 

A3/A4 Sampler Board Assembly Replacement Kit 
“APC UNLOCKED** 

Indicator Light Replacement 
Isolation Amplifier Transistor Replacement to 
Correct Poor Isolation Between Channels 
Precautions to Prevent Damage when handling 
840SA Probes 

A15 Tl Transformer Replacement Kit 
A3/A4 Sampler Assembly, 

AI5 Pulse Generator Assembly Replacement Kits 
A9 Voltmeter Assembly/A22 Amplitude Range 
Switch Combinations Can Cause U nsuble 
Conditions 








Model 8405/t - 08405-90024 

' .1 1 

CinigtSiMtl Notts: 

Throughout this manual, cfaanse all references to Option 02, to Option 002. 

CHANGE 1 is a serial number chan^ only. It does not affect the performance of the instrumenL 

CHANGE 2 changes R1 to conform to standard value and physical size for use on power line switches. 

CHANGE 3 Adds A16C7 to improve the constant current source, and reduce potential “residual 
voltmeter noise.” 

CHANGE 4 adds A3CRI and A4CRI tio tnluce overall eflecdve capacitance of the diodes on the A19 
and A20 assemblies, and to improve the, 8405A crosstalk and yield. 

CHANGE 5 chai^ the value of A3R19 and A4R19 to increase the range of the BIAS ADJ control. 

CHANGE S changes the FREQ RANGE knob, the front sulypanet, and the right and center plate- 

pands. The painted panels are esthetically more pleasing, and are much easier to dean. 

' ' ' ' . 
CHANGE 7 replaces SI with a superior switch. 

CHANGE I is a re-design of the AI5 Pulse Genentor assembly. 

CHANGE 9 changes the physical location of the decoupling diode, CRI, from the two sampler 
assemblies A3 and A4, to the two decoupling assemblies, AI9 and A20. this cuts down on radiation 
and iinptoves crosstalk by 6 to 10 dB. 

CHANGE H replaces ASQ4, ASQS, A18Q4 and A18Q5 with transistors having lower fTs to eliminate 
possible oscillation and crosstalk. 

CHANGE 11 replaces the APC unlocked incandescent indicator light mth an LEO for better reliability. 

CHANGE 12 adds A12CI7 and changes A 1 2R21 to provide the proper locked and unlocked DC voltage 
leyds, and to filter noise that may cause the lock/unlocklamp to flicker. * 

CHANGE 13 changes A1SR9 to allow a more ptedse adjustment of AISR3. 

CHANGE llchangesAISRS, A16R7 and A16Rl8toa part with a higher watt rating to insure that these 
, pa^ are not over stressed. i ' . 

, CHANGE ad^A16C8, A16C9, and a German protection label to conform to the German law for the 
testing of instniments. 

CHANGE 19 improves the transformer and power module, and changn CIO and Cl I to a tighter 
tolerance part 

CHAI^ 17 adds a Motherboard to improve both reliability and iierviceability. 

‘ CHANGE«djangesAI5R9from330to220QforbetterA15CRlbiasingcontrol,andchangesAI5Tl 
to iiKrease the ampUtude and decrease the width of the sampling pulse. 

CHANGE 19 changes all 1854-0071 transistors to 1854-0404 for better reliability. 

CHANGE 29 changes A3R19, A3R20, A4R19, A4R20, A1 SRI and A I5R2 to improve phase trackingat 
1000 MHz under varying amplitude conditions. 

■ > f. , . 

, CHANGE 21 changes A9R9, A^6 and A9C7, and adds A9L2 and A9L3 to provide better power 
supiriy decoupling. 

CHANGE’22 increases the value of A5C16 and A18CI6 to better couple signals into a capacitive load. 

► CHANGE 23 adds circuit boards to switches A21, A22 and A24 to minimize point-to-point wiring and 

increase reliability. 




Model S40SA • 08405-90024 

•v ' I 

' ' ' ! 

SECTION I I 

PAGE1-0: ' 

I /f I 

CHAN6E17 

Figure Ul: 

Replace P/C Figure M with P/O Figure 1-1 in this change sheet (CHANGE 17). 




PAGE1-2: 

CHANGE22 

Table 1-1. GENERAL: /J, 

. In the first paiagnph, change the last sentence to rea± Output impedance. 1000 ohms in series with 0.47pF: 

BNC female connecton. 



PAGE 1-3: 

ERRATA f 

Paragraph 1-7: , ; 

Delete ail references to Rack Mounting Kiu 

Paragraph 1-13: 

Add **A Rack Mounting Kit is available to install the instnunem in a l^inch ruk. Rack Mounting Kits may be 
obtained through your nearest Hewktt-ftckard oflke: 

Ihragrat^ 1-4: 

Delete Paragraph 1-14. 








4 





Model 8W5A- 08405-90024 , 

i i ' ' , > 

SECTION II 
PAGE 2-1: 

ERRATA 

ftngnph2-l7: 

' Giante second sentence to read: ‘*A1I necessary hardware is included in the Rack Mounting Kit available from 
. your nearest Hewlett-Packard office. 
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Model 840SA • 08405-90024 



SECTIONlii 

PA6E34: 

CHAN6E17 

Figure 3-1; 

Replace Figure 3-1 with Figure 3-1 in thu chinge sheet (CHANCE 17). 



PA6E3-2: 

CHAN6E16 

Figure 3-2: ' 

Replace Figure 3-2 with Figure 3-2 ia this change sheet (CHANGE 16). 



CHMI6E17 

I , Figure 3-2: 

Replace Figure 3-2 with Figure 3-2 in this change sheet (CHANCE 17). 

Delete references to +20V and —20V fusebolders (they are now located on the A27 assembly). 



■ > 



i 1 

I 
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Model 8405A • 08405-90024 



SECnONVl 

PAGE6-2: 

BIRATA 

Table 6-1: 

Chanie thedescnption of AlWI and A2W1 as follows: Matched cable assemblies: special coax includes probe, 
panel boot, and board assembly socket (niatched pair AlWI and A2WI). 

Under A3 description add; For replacement A3 assembly, order 08405-60070. CDl. 

Chance ^ng; Indent Blue to 08403-2047. CDS. 

Chance A3C8 and A3C9 to 0160-5444. 200V. 

Chance A3Q1 and A3Q2 to 18544)404. CDO. (recommended replacement). 

CHAN6E4 

Table6.l: 

■ Add A3CRI. 1901-0179. CD7. DIODE SWITCHING 15V SOMA 750PS DO-7. 

CHAN6E9 

Table 6-1: 

DeleteA3CRI. 

CHAN6E17 

Table6-I: 

Chance AlWl and A2W1 to 08405-60101, CD9. MATCHED CABLE ASSY; PROBE (matched pair AlWl and 
A2WI). 

Chance A3 to 08405-60083. CD6. 

Add A3CR1 and A3CRZ 1901-0179. CD7. DIODE SWITCHING 15V 50 MA 750PS DO-7. 

Add A3CR3. 1901-0518. CDS. DSCH 70V. 

CHANGE 19 

Table W: 

Chance A3QI and A^2 to 1854-0404. CDO, (recommend^ replacement). , , 

I , • ’ 




PAGES^ 

ERRATA 

Table6-I: 

Under A4de^'ption add: For replacement A4 assembly, order 08405-60070. CDI. 

CHANGE4 

Table 6-1: 

Add A4CR1, 1901-0179. CD7. DIODE SWITCHING 15V 50MA 750PS DO-7. 

CHANGES 

' Table 6-1: 

Chance A3R19 to 0693-3156. CD2. 14.7K. 

CHANGE9 

Table6-1:. 

Add A3W1, 81594)005. CDO. WIRE 22AWG W PVC 1X22 80C. 

DeleteA4CRI. 

CHANGE17 

Table 6-1: 

Delete A3W1. - 

Chance A4 to 08405-60083. CD6. 

Add A4CR1 and A4CR2. 1901-0179. CD7, DIODE SWITCHING I5V SOMA 750PS DO-7. 
Add A4CR3. 1901-0518. CD8. DSCH 70V. 



' > ') 
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Model 840SA • 0840S-90024 

PA6E6-3; 

CHAN6E20 

Table6-I; 

ChingeA3Rt9 to 0757-0288, 9.09K. ' 

Ch^ A3R20 to 2100-1762, 20k 5%t 

“ * * * I 

PA6EM: 

ERRATA 

TtNe6-l: 

Change A4R2I and A4R26 to 069*1^1818, CDI,16.7 ohm, 1%, (X05W, (recommended replacement). 
Change A5CR1 and A5CR2 to 1901-0040, CDI. 

CHANGES 

Table6-I: 

Change A4R19 to 0698-3156, CD2, 1A7K 

CHANGES 

TaNc6-I: 

" Add A4WI, 8159^5, CDO, WIRE 22AWG W PVC 1X22 80C. 

CHANGE 17 

Tabic 6-1: 

DeIeieA4WL 

CHANGE 20 

, Table 6-1: ■ 

Change A4R19 to 0757-0288, 9.09K. 

Change A4R20 to 2100-1762,20X 5% ; 

CHANGE 22 

Table6>l: 

Change A5 to 08405-60110. 

Change A5C2 to 01604835. 

Change A5CI6 to 01704)040, 0,047pF 200V. 

Chaise A5C17 to 01604789. 



ERRATA 

Table 6-1: 

Change A5Q1 through A5Q3 to 1854-0404, CIDO, (recommended replacement). 
' Change A5Q4 and ASQ6 to 1854-0882. CDS (recommended retriacemrat). 

CHANGE10 ’ / 

Table 6-1: 

Change A5Q4 and A5Q5 to 1854-0882, CDS (recommended replacement). 

CHANGE19 

Table 6-1: 

Change A5QI through A5Q3 to 1854-0404. CDO, (recommended replacement). 
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Model 8405A - 08405-90024 

' I 

PAGE 6-7 ; 

ERRATA 

Tibte6-I: 

' Change A7CRI and A7Clb to I90I-0040»CDK 
Change A7QI through A7Q5 to 1854-0404, (recommended replacement). 

CHAN6E19 

Table6-1: \ , 

Change A7Q1 through A7Q5 to 18544)404, CDO, (recommended replacement). 



PA6E6« 

ERRATA 

Change A8L1 and A8U to 91404)308, CD8, COIL: FXD 0.12UH 5%(recoihmended replacement). 



PA6E6-10: 

BtflATA 

TaNcd-U 1 ' 

Change A9Q1, 3 and 4 to 1854-0404, GDO, (recommended replacement). 

Change A9Q2 and A9Q5 to HP part number 1853-0389 (recommended replacement). 

CHAN6E19 

Table 6-1: 

Change A9QI, 3 and 4 to 1854-0404, CDO, (recommended replacement). 

CHAN6E21 ^ 

Table 6-1: , ‘ . 

Cn»angBA9 to 0840^111. ; ’ 

Change A9C6 and A9C7 to 0180-1819, CAPACITOR AL 100 UH 50V, ^ ' 

Add A9L2 and A9U, 9l4O4)2l0; COIL 100 UH I0%i 

' i ^ ^ ^ ^ ’ 

' * 4 ***^.*^*. 

PA8EH1: 

ERRm 

Table6-I: , 

Change A9Q6 to 18544)404, CDO, (recommended replacemrat). 

CHANPE19 

Talte6‘l: 

Change A906 to 18544)404, CDO, (recommended replacment). 



PA6E6-12: 

ERRATA i 

Table6-I: 

Change AlOCRl through AI(^R6 to 19014)040, CDI. 

Chartge AlOQl, AI0Q2 and A10Q3 to 1854-0404, CDO (recommended replacement). 
Change AI0Q4 to 18544)882, CpS (recommended replacement). 

Change AlOQl throu^ AI0Q3 to 18544)404, CDO, (recommended replacement). 
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Model 8405A - 08405*90024 



M6E6-13: 

ERRATA 

Table 6-1: 

Chime Al 1CR8 and Al ICR9 toM90l-0040, CDI, DIODE:SIUCON 30 MA 30WV, and add the following note: 

NOTE 

HP PirtNt. 1901-0040 ItltericsmMtM riptacOTiMtlerATICRI aid A11CR9. If 
NM 20 fcHi omOMn drifU. riplaca OMM diadas. At te SUM Omt. iln ripfica 
AHQ4 aid AHQS (SM nnmal far part aanOar). 

PA6ES-14: 

ERRATA 

Cbanae AllQI to 1854-0404, CDO, (recommended replacement). 

CHAN6E19 

Table6>l: 

Change A I IQl to 18S4-0404, CIX), (recommended replacement). 



PA6E0-1S: 

ERRATA 

Table6-I: 

To the AI2 description add: For replacement purposes, order 08405-60078. CD9. SEARCH ASSEMBLY. 
REPLACEMENT KIT; includes All front panel LED and AI2R27 recommended replacement). 

Change AI2Q1, 1 3, 5. 8 and 9 to 1854-0404, CDOl (recommended replacement). 

CHAN6EH 

Table 6-1: 

To the AI2 description add: For repiacement purposes, order 08404-60078. CD9, SEARCH ASSEMBLY 
REPLACEMENT KIT; indudes All front panel LED and AI2R27(recomniended replacement). i 

CHAN6E12 

Table6.I: , 

Add A12CI7, 0180-2811, CD7, CAPAOTORtFXD lOUF ± M20% 35VDC tX. 

CHAN6E19 

Orange AI2QI, 1 3, 5, 8 and 9 to 1854-0404, CDO. (recommended replacement). 

- 

PA6ES-1S: 

CHANGEH 

Teble6-1; < 

Chanpe A12R27 to 0686-1825, CD3, R:FXD COMP 1.8K 5% .5W. 

CHAN6E12 

Tabte6-I; 

ChameAI2R21 TO0757-0288, CDI, RESISTOR 9.09K 1% .125W FTC-0± 100 . 

CHAN6E20 

ChanteAI2R23 to 0698-3157, :9.6K^ p 
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PAGES-17: 


Model 8405A - 08405-90024 

\ 


ERRATA 

Table 6-1: i 


1 , ‘ 



Gionie AI3QI throughAI3Q3 to 1854-0404, CDO, (recommended replacement). 

CHANGE19 

Gtinfe AI3Q1 through AI3Q3 to 1854-0404, CDO, (recommended replacement). 

PAGEG-18: 

ERRATA 

Table 6-1: 

Change A14Q1 through AI4Q3 to 1854-0404, CDO, (recommended replacement). 
Change A14Q5 and AI4Q6 to 1853-0034, CDO (recommended replacement). 
Change AI4I7 arid A14Q8 to 1854-0005, CD7 (recommended replacement). 

CHANGE 19 

Table M: 

Change AI4QI through AI4Q3 to 1854-0404^ CDO, (recommraded replacement). 



PA6E6-19: , 

ERRATA 

Table6-I; 

ChangeAI5R9to08ll-l087,CD6, 220 ohm wire wound. " ' 

Change AI5TI to 08405-60109, CD7, Transformer Replacement Kit. Recommended Replacement (includes 
AI5R9andAI5TI). , 

CHANGES 

T«We6-I:' ■' ■' ■ 

Change AI5CI to 0160-3539, CD6, CFXC MICA 820PF 1 % 300VDCW. 

Delete A15a. 

Change AI5C4 to 0160-2306, CD3, C;FXD MICA 27PF 51^ 

Change A15CR2, AI5CR3 and A15CR4 to 1901-0039, CD8, DIODE: SILICON 50WV. 

Add AI5CR5 and A15CR6, 1901-0039, CD8, DIODE:SILICON 50WV., 

Delete AI5IJ and AI51A . 

Change AI5QI to 18544)247. TRANSISTOR: SILICON NPN. 

Change AI5Q2 to 1853-0034. CDO. TRANSISTOR: SILICON PNP. 

, Delete 12054)012. HEAT DISSIPATOR:SEMICONDUCTOR. 

Change AI5R5 to 0757-0815. CDO, R:FXD MET FLM 562 OHM 1%.5W. 

Change AI5R6 to 0698-3390. 0)6, R:FXD MET FLM 19.6 OHM 1% .5W. i 

Change A15R7 to 07574)394, CDO. R:FXD MET FLM 51.1 OHM i%.5W. '{ 

Change A15R8 to 07574)159. CDS, R:FXD MET FLM IK OHM 1% .5W. 

Add AI5RI0. 0757-0442, CD9,R:FXD MET FLM lOK OHM 1%.5W. ,, 

CHANGE13 

Table W: ' ' 

Change A15R9 to 08124)074, CDI, R.FXD MET FLM 330 OHM 5% 3W. 

CHANGE18 

Table6-I: ’ 

Change A15R9 to 081 1-1087, CD6, Resistor FXD 220 5% 3W PW TC-0 ± 30. > 

Change AI5TI to 08405-800d6, CD5. 

Add 08405-60109, CD7, Transformer Replacement Kit (includes A15R9 and AI5TI). 
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Model 8405A - 08405-90024 

S' 

PA6EM 

ERRATA 

Table ^1; 

Clunr A6CRI and A6CR2 to 1901-0040. CDL 

Chanfc A6QI throU|h A6Q3 to I8S4-0404. CDO, (lecomtnended ttpiacement). 
Qian^ A6Q6 to 18S4-0882 (recommended replacement). 

CHAN6E19 

TaMe6-l: 

ChanfeA6Qtthrou(hA6Q5 to 1 8M-0404. CDO, (recommended replacement). ' 

CHANGEa 

TaWe6-l: 

Chanfe AISRI and A1SR2 to 07S7-0397, 68.1. 



PAGE6-20: 

ERRATA 

Table6-l: ' 

Ct>ante A16Q3 and AI6Q6 to t8S4-0404, CDO. (recommended replacement). 

CHANGED V 

Tabteb-I:^ \ \ 

Chante A16RS, AI6R7. A16RI7 and A16R18 to 0757-0733. CDI. R;FXD I.l OHM 1% .25W. 

CHANGE15 

Table6.l: ' 

Add AI6C8 and AI6C9. 01604300, CDI. CDI. CAPACITOR-FXD .047UF -f-80-20% lOOVDC CER. 

CHANGE19 

TaNe6-l: ^ 

Chanfe A I6Q3 and to 1834-0404, CDO, (recommended replacement). 



PAGEE-21: v 

ERRATA 

Tabie6-I: 

' ChanfeAI8CRI and AI8CR2 to 1901-0040. CDI. 

Change AI8QI through AI8Q3 to 1834-0404, CDO, (recommended replacement). 
Change AI8(}4 and AI8Q3 to 1834-0882. CDS (recommended replacement). 

CHANGE10 

Change AI8Q4 and A18Q3 to 1834-0882, CDS (recommended replacement). 

CHAHai9 

TaNeOI: , , ' 

Chai)ge A18Q1 through AI8Q3 to 1854-0404. CDO, (recommended replacement). 

CHANGEE1 

TaMe6-l: 

Change AI8 to 08403-601 10. ^ 

Change AI8C2 tc 01604833. 

Change AI8C16 to 01700040, 0.047pF 200v. 

Change A18C17 to 016(M789. , 
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■ ’ ' , ' ' ' I ' ' ' 

PA6E6-22: ' 

CHAN6E1 

' , Tab(e6^i: ,v 

i!'! Chante A21 to 0840S-601I71 CD7, (lecommended replacement). 

’ / ' Replace A22 with HP Idt port number 0840S-60I27 for instruments with serial number prefix through 22 ^A. 
Replace A24 with HP part number 0840S-60123 for instruments with serial number prefix through 2246A. 

CHANGES 

Tabie6-I: 

Change AI9 to 08403-60072. CD3. 

Add AI9CR2, NSR PART OF A19. 

Change A20 to 08403-60071. CD2. i 

Add A20CR2. NSR PART OF A20. 

CHANGE17 

DeleteA19. 

Delete AI9CRI and AI9CRZ 
' DekteA20. 

Delete A20CRI and A20CR2. 

, Replace A22 with HP Idt part number 0840S-60I26 foi- instruments with serial number prefix through 2546A. 

Replace A24 with HP part number 08405-601 18 for instruments with serial number prefix through 2546A. 

CHANGE23 

'TaWeH 

Ch^ A2I to 08405-60117. CD7. 
q>angeA2lSl to 3100-1962. CD2. 

Change A22 to 08405-601 16. CD6. 

Change A22CI to 01604811, CD9. fixed ceramic 270 pFIOOV. 



PAGE 6-2^'' 

CHANGE 17 

Table6-l:^.' 

Change A22W1 to 08405-60088. CDI. 

' Change A22W:;f to 08405-60089, CD2. , 

Change A22W3'to 08405-60090, CDI 
Change A23 to 08405^60096. 

Change A23W2 to 08405-60086. CD9, CABLE ASSY:MED CH SW./ 
Change A23 W3 to 08403-60087, CDO CABLE ASSY:LONG CH SW. 
Change A24 to 08403-60100, CD8. 

CHANGE 23 

' Tabtej^l: , 

Change A22S1 to 3100-1963. CD3. 

Change A24 to 08405-60118, CD8. 

' ; . I 
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M6E6-M. ■ 

ihiwta’- ^ ^ 

' I ',Tabte 6.1: ' .> \ - \ ' 

; ^ Chaiife A24R20 to 0698-7332, CD4, RiFXD MET ri.M IM OHM 1% ,125W, 

CHAHGIE16 

;i'. ,IW)fc6.l:^ ■ . 

' va»«V CIO to 06104337, CDO. j 

CHM^17 ■ 

■ Table6.l: , , V. 

Chur A24W1 to 0^540098, CDS, CABLE ASSY: FREQ RANGE. GREEN ‘ 

Chanr A24W2 to 0840540099. CD4, CABLE ASSY: FREQ.RANGE, YELLOW 
Delete Cl through CIO. !i 

. 'Add: ■ . . 

A27, 08405-60082. CD5, BOARD ASSY: MOTHERBOARD 
A27C2 and A27C3, 0180-2737, CD6, CAPACITOR FXD 2800UF +75- 10% 75VDC AL 
A27C4 through A27C9. 016IM574, CDL CAPACITOR FXD lOOOPF ± 10% lOOVDC CER 
A27CI0 and A27CI1, 0160-3447, CD5, CAPACltOR FXD 470PF ± 10% IKVDC CER 
A27C12; 0l60-2257k CD3, CAPACITOR FXD lOPF ±5% 500VDC CER 
I A27F2 and A2^F3.' 21 100202, CDl, FUSE .5A 250V TDL25X.25UL 

, A27JI through A27JI9, 12500257, CDl' CONNECTOR RF SMB M PC 50 OHM 
, A27J24, 1251-8761. CDO. CONN HEADER RIGHT ANGLE 20CONT 

. , A27J25. 1251-8031. CD7, CONN POST TYPE 156-PiN-SPCG 6-CONT 
’ ' A27J26, 1251-7524, CDI, CONN POST TYPE . 100 PIN SPCG 4-CONT 

'VA27Li through A27L4; 914000%. CDI, INDUCTOR RF-CH-MLD UH 10% 

A27L5 and A27L6. 91001610, CD3; INDUCTOR RF-CH-MLD I50NH 20 % 

A27MP2. 26800099. CDI, SCREW-MACH 1032 .375-IN-LG PAN-HD POZI 
t ^7MP3. 05900970, CD4, THREADED INSERT-NUT 6-32 062-IN-LG ST^^ 

|A27MP4, 1251-2313, CD6, CONNECTOR SGLCONTSKT. 04-IN-BSC-S2 RND 
J A27MP5, 0840500042, CDI, HEATSINK ^ ^ 

A27^P6v 23600121. CD2. SCREW-MAai 6-32 .5-iN-LG PAN-HD POZI 
A27^P7, 03400503, CD0ilNSULATORiXSTR;p6LYE ' 

' V. A27MPB. 12000077, CD8. INSULATOR-XSTR MICA 

. A27M^9, 21100643:CD4, FUSEHOLDER-CUPtYPE15A 2»V 
i V 1 A27MP1(L 219000II:CD8. WASHER-UCT^. 10 .1^^ 

' ' , A27QI ai^ A27Qi 18540063, CD7, TRANSISTOR NPI^ 2N3055 SI TO-3 PD- 1 1 5 W 
VA27R2. 0811-1893, CD2. RESISTOR 5 OHM 5% lOW TC- ±50 
i\A27R3. 0811^3677, CD4.' RESISTOR 12 OHM 5% low PW TC- ± 50 ‘ 
iiA27R4. 07570351, CD9, RESISIOR 402 OHM 1% .25WFTC-0± 100. 

' A2,7W7. 08405-20085. CDS. CABLE RF SEARCH. / / 

A27W8. 08405^20086. CD5. CABLE RF IF “A”. 

\ ^7W9.08405r2p687.C^ 

^TWIO, 0840540094. CD9, PULSE CABU 100 OHM MEDIUM. 

A27WI2, 08405-60095, CDO. PULSE CABLE 100 OHM SHORT. 

A27WI3, 08405-60093. CD8, PULSE CABLE 100 OHM LONG. 

A27XAi|K)XAl6, XAl8, 1251-2035, CD9. CONN PC 15 2R. ■ ^ 

CHANGEib'' V'. ■ 

Table i6-l: \ \ ■; ^ 

Chanr A24S| to 3100-1961, CDI. \ ^ ^ 
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PAGES-2S: 

CHANGEH 

Table 6>I: 

Chanfc SI to 3I0I-I957, CD7, SWITCH; PUSHBUTTON DPST. 

CHMIGE11 

Table 6>I: 

Cbange DS2 to 19900524, CD3, LED-VISIBLE YELLOW. 

Add MPL 14000560, CDS, LED MOUNTING CUP. 

CHANGE 16 

Table 6-1: 

Chance Cl I to 06104337, CDO. 

Delete L7 and LS. 

Chasse PI to 0960044S, GDI, Power Module. 

Chance Tl to 91004257, CDO. 

CHANGE17 

• TaUeOI: 

Delete Cl I and Cll 
Delete L2 through L6.‘ 

Delete Q1 and Q2. 

Delete R2 through R4. 

Change W3 to 08405-600^5, CDS. 

Change W4 to 08405-60067, CD6, Chble Assy: Power. 

Change W5 to 08405-60091, CD6. 

Change W6 to 08405-60092, CD7. 

Change Tl to 91004413, CDO. 



PAGE6>26: 

ERRATA 

, TableOl: > 

Change 10216-60001, ISOLATOR, to I0216A, CD9. 

Add 08405-601 12, Probe Tip Protector, 

CHANGES 

Table6.|: 

Change KNOB: FREQ RANGE W/DIAL ATTACHED to 08405-60062, CDI. , 

CHANGE15 

TaMe6-l: 

Add 7121-0270, CDI, LABEU GERMAN RADIO PROTECTION. 

CHAN6E17 

TaNe6-l: 

Delete WIO. 

Add W14, 08405-60102, CDO. WIRING HARNESS: MAIN. 

Add WI^, 08405-60103, CDI, WIRING HARNESS: RECORDER OUTPUT. 
Delete XQl and XQ2. 

Add 08405-60084, CD7, ASSEMBLY SHIELD. 
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Model 8405A - 0840S-90024 

A RA6E6-CT: 

^ ERIMTA 

Table 

Chanfc Item 2 to 0840S-00026. CDK Panel, Front. 

Chanie Item 5 to S060474I. CDS, Kit 7H Rack Mount. 

Cbante Item 7 to 50604589, CD9, Top Cover. 

Chaiife Item 10 to 50604713, CDI, Bottom Cover Assy, 16LFM. 
Chanie Item 12 to 50604735, CD7, Retainer Handle Ansy. 

* Chanfe Item 16 to 50004717, CD9, Cover, Side 7X16SM. 

CHANGES 

Table 6*1: 

Chante Item 6 to 08405-00027, CD2. 

Chanfe Item 8 to 08405-00028. CD3. 

Chanfe Item 9 to 08405-00029, CD4. 

CHAN6EH 

Table6-I: 

Chanfe Item 6 to 08405-00036, CD3. 

CHAN6E16 

Table ^1: 

Chante Item 13 to 08405-00039; CD6. 

GHAN6E17 

Table6-I: 

' Chanfe Item 2 to 084054)0054, CDS. 

' Chanfe Item 13 to 084054)0053. CD4. I 



PAGES-33: j 

ERHATA I 

■ Table6-2: 

ilianfe 08405-6047 to: Matched Cable Assy: Special Coax (matched pain AIWI and A2WI). 
Delete 084054004. i 

dianfe 10216-6001 to I0216A. 

CHMI6E17 I 

Chanfe 08405-6047 to 08405-60101. CD9. 





Model 840SA - 0840S-90024 

^ ' -1 

SECTION VII 
PAGE^3: 

CHANGE17 

Figure 7-3 

Replace Rgure 7-3 with Figure 7-3(a) in this change sheet (CHANGE 17). 
Add Figure 7-3<b) in this change sheet (CHANGE 17)- 
Figure 7-4: 

Change Figure 7-4 to 7-4(aX 



PA6E7>4: 

ERRATA 

Add Figure 7-SA in this change sheet (ERRATA). 

CHANGE 17 



Add Figure 7-4(b) in this change sheet (CHANCE 17). 

Add Figure 7-4<c) in this change sheet (CHANGE IT). 

Replace Figure 7-5A (ERRATA) with Figure 7-5(a) in this change sheet (CHANGE 17). 




PAGE 7-5: 



ERRATA 

Rgure 7-S(b): Change value of A3R2I and A3R26 to 16.7 ohm. 

CHANGE4 

Rgure 7-6(b>: 

Add A3CRI between A3T1 and XA3 pin 4 with the anode connected to A3T1. 

Add A4CR1 between A4T1 and XAS pin 4 with the anode connected to A4TI. 

CHANGES 

Figure 7-6(b); 

Change A3R19 to I4.7K., 

Change A4R19 to I4.7K. 

CHANGES 

Figure 7-6(b): 

Replace .A3CRI with wire jumper A3WI. 

Replace A4CRI with wire jumper A4WI. 

CHANGE17 

Figure 7-6(b): Replace Rgujr, 7-6(b) with Rgure 7-6(b) in this change sheet (CHANGE 17). 
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Model 840SA • 08405-90024 

. 1 : ’ 

PA6E7-7: 

ERRATA 

Add Ftguie 7-6A in this documenc (ERRATA). 

CHANGE10 

Figure 7-7(b): 

Cbante Q4 and Q5 on both AS and A18 to 18544)882. 

. CHANGE 17 

Figure 7-7(b): 

Replace Figure 7-7(b) with Figure 7-7(b) in this document (CHANGE 17). 

CHANGES 

Figure 7-6A: 

Replace Figure 7>4A (ERRATA) with Fgure 7-6A (CHANGE 22) in this documenL 
Figure 7-7(b); 

Change both the AS and AI8 assemblies to 08405-60110. 

Change ASCI6 and AI8CI6 to 0.047. 



PA6E7-I: 

ERRATA 

Add Figure 7-7A in this document (ERRATA). 
Add Figure 7-7B in this document (ERRATA). 

j 



PA6E7-9: 

ERRATA 

Figure 7-8(b): 

Revetse reference designaton A6R28 and A6R30. 

CHANGE17 

Figure 7-8(b): 

Replace Figure /-8(b) with Figure 7-8(b) in this document (CHANGE IT). 



PAGE7-10: 

ERRATA 

Add Figure 7-lOA in this document (ERRATA). 

CHANGES 

Figure 7-10: , 

Replace Rgure 7-10 with Figure 7-lOb, Phase Olfeet Switch Component Location, of this change shecL 



PAGE7-11: 

CHANGE17 

Figure 7-t 1(b): 

Replace Figure 7-1 1(b) with Figure 7-1 1(b) in this document (CHANGE 17). 

CHANGES 

Figure 7-1 1(b): . 

Change Figure 7-1 1(b) of Change 17. In the lower left comer of the replacement page, the A2I Phase Offset 
Switch Assy is identified as part number 08405-6052. Replace the part number with this note: See Table 6-1 for 
current assembly number. 
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PA0I7-12: 

ERRATA 

Add Figure 7*I2A in this document (ERRATA). 

CHANGE 21 

Figure 7-I2A: 

Replace Figure 7-12A with Figure 7-I2A from this document (CHANGE 12). 

CHAN6E23 

Figure 7*12: 

Replace Figure 7-12 with Figure 7-12B, Amplitude Range Switch Component Location, of this change sheeL 






PAGE7-13: 

CHANGE17 

Figure 7-l3(b) ' 

Replace Figure 7-l3(b) with Figure 7-|3(b) in this change sheet (CHANGE 17). 

Change A9Q2 and A9Q5 to port number 18534)389 (recommended replacement). 

CHAN6E21 

Figure 7-l3(b) from this document (CHANGE 17): 

Change A9 VOLTMETER ASSY to (08405-60111). 

Change A9R9 to 16.2K. 

Change A9C6 to lOa , ' 

Add A9L2 (lOOpH) between XA9 Pin 12 and A9C6. 

Add A9L3 (IO0|iH) between XA9 Pin II and A9C7. 

CHAN6E23 

Figure 7-l3(b): , 

Change Figure 7-l3(b) of Change 17. The A22 Amplitude Range Assy is identified twice as pan number 

0840S-60S i. Replace the pan number with this note: See Table 6-1 for current ass^Mv number. 






PAGE7-14: 

ERRATA 

Add Figure 7-14A in this document (ERRATA). 

Add Fgure 7-1 4B in this document (ERRATA). 

Add Figure 7-14C in thn document (ERRATA). 

CHAN6E12 

Figure 7-14C (ERRATA): 

, Insert C17 between C7 and R21 (CI7 is in parallel with R21. which shifts downward). 

PAGE 7-15: 

ERRATA 

Figure 7-I5(b): 

Change AlOQlthrough AI0Q3 to 18544)071. 

Change A10Q4 to 1854-0882. ' 

Move AI2TP3 to die colleno," of Q9. ► ' 

CHANGE n 

Figure 7-l5(b): 

Change A12R27 to 183C Ohms. 

Change the AI2DS2 S);mbot using the partial schematic in this document [P/O Rgure 7-1 5(b) (CHANGE I DJ. 
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CHANGE12 

Figure 7-lS<b): 

Chu)|eA12R2Ito9.09K. 

Add A12CI7 in parallel with AI2R21. 

CHM6E17 

Figure 745(b): . ' , 

Replace Figure 7-l5(b) «ntb Figure 7-IS(b) in this change sheet (CliANGE IT) 



PA6E7-18: 

ERRATA 

Add Figure 7-16A in this change sheet (ERRATA). 

Add Figure 7-I6B in this change sheet (ERRATA ). 

Add Figure 7-1 6C in this change sheet (ERRATA). 

CHANGES 

Figure 7-16(Q (ERRATA) 

Eleplace Figure 17C with Figure 17C in this change sheet (CHANGE 8). 

CHAN6E23 

Figure 7-16: 

Replace Rgure 7-16 with Figure 7-I6D, Frequency Range Switch Component Location, cf this change sheet. 



PA6E7-17: 

ERRATA 

Figure 7-17(b): 

Gtange AI4QS and A14Q6 to 1853^34 (Recommended Replacement). 

Giange AI4Q7 and A14Q8 to I8S40005 (Recommended Replacement). 

In the AiS Pulse Gen Assy bloek. change Rl and R2 to Rl* and R2*. 

CHANGES 

Figure 7-l7(b): 

Change AISCI to 820 pF. 

DeleteA15C3. 

Chai«eAISC4to22pF. ; 

Change AISCR3 to a standard diode; Connect cathode to emitter of AISQ2 and anote to +20Vr. 
Add AI5CR5 between A15Q2 collector and ground. EHode cathode is connected to AI5Q2 collector. 
Add AISCR6 between A I5Q I base and ground. Diode cathode is connected to AlSQl base. 

Delete A15L3 and AISL4. Conitect AISR8 directly to AI5Q2 collenor. 

<niangeA15QI to 18544)247. 

Change A1SQ2 to 1853-0034. 

Delete heat sink around AI5Q2. 
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Chanie A15R5 to S62 Ohms. 

Gianfe AISR6 to 19.6 Ohms. 

Chanie AI5R7 to 51.1 Ohms. 

Chanfc A15R8to lOOOOhms. i 

Add AI5R10, 10 K. across diode A1SCR4. 

CHANGES 

Figure 7-t7(b); 

ChiBie A19 to 08405-60072. 

Add A19CR2 In series with AI9CRI, cathode toward AI7. 

Change A20 to 08405-60071. 

Add A20CR2 in series with A20CR1, cathode toward XA15-3. 

CHANK13 

Figure 7-17(b): 

Change A15R9 to 333 Ohms. 

GKAN6E17 

Figure 7-17(b): 

Replace Figure 7-I7(b) with Figure 7-I7(b) in this change sheet (CHANGE 17) 

CHAN6E23 

Figure 7.17(a): 

Replace the part number 08405-6053 which identifies the A24 Frequency Range Assy wiih this note: See Table 
6-1 for the current assembly number. 

Figure 7-17(b) of Change 17: ' ' 

Replace the part nubmer 08405-6053 which identifies the A24 Frequency Range Assy with this note: See Table 
i, 6-1 for the current assembly number. 

PAGE7-19: , 

ERRATA 

Add Figure 7-I7A in this change sheet (ERRATA). . 

CHANGES 

Figures 7-I8(a) and 7-1 8(b): 

Chiusge RI to 46.4K. 

CHANGES 

Fgure 7-1 8(b): 

Add C7. Annoide to ground, cathode to base of Q5. 

CHANGE? 

Figures 7-l8(a) and 7-l8(b): 

Change primary power circuit per Figure 7-18 in this change sheet (CHANGE 7). 

CHANGE15 

Figure 7-l8(b): 

Add AI6C8. .047 uF, between anodes of CRl and CR2. 

Add AI6C9. .047 uF, between anodes of CR8 and CR9. 

CHANGE16 

figure 7-1 8(b): 

Retrace part of Figure 7-l8(a) with partial schematic in this change sheet (CHANGE 16). 
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PAGE 7*19 (Continued): 

CHANGE17 

Figure 7-l8(b); ' 

Replice Figure 7-IS(b) with Figure 7-l8(b) in this document (CHANGE 17). 



Rgora 7-6(b) of ttift documtnt (CHANGE 17): 
CHANGE 20 

Chinge A3R19 and A4R19 to 9.09K. 

, Change A3R20 and A4R20 to 20K. 

Hgoro 7*1S<b) of this documoot (CHANGE 17): 
CHANGE 20 

Change AI2R23 to I9.6K. 

Hgun 7*17(b) of this documoot (CHANGE 17): 
CHANGE 20 

Change AlSRl and AI5R2 to 68.1. 
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,1-A. SAFETY CONSIDERATIONS 

I I 

GENERAL 

n 

This product and related documentation miut be 
reviewed for familiarization with saifety markings 
and instructions before operation^ This product has 
been designed and tested in accordance with inters 
national standards. 



SAFETY SYMBOLS 



A 



Instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for 
the user to refer to the instruc*. 
tion manual (refer to Table 'of 
Contents). 






Indicates hazardous voltages. 



Indicates earth (ground) terminal. 



^^^rn|n^ 



The WARNING sign denotes a 
hazard. It calls attention to d ' 
procedure, practice, or the like, 
which, if not correctly performed 
or adhered to, could result in 
personal mjury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions are fully 
understood and met. 



E 



CAUTION 



The CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like, which, if not correctly 
performed or adhered to, could 
result in damage to or destruc- 
tion of part or all of the product. 
Do not proceed beyond a CAU- 
TION sign until lAe indicated 
conditions are fully understood 
and met. 



SAFETY EARTH GROUND 

This is a Safety Class I product (provided with a 
protective earthing terminal). An uninterruptible 
safety earth pound must be provided from the 
main power source to the product input wiring ter- 
minals. power cord, or supplied power cord set. 
Whenever it is likely that the protection has been 
impaired, the product must be made inoperative 
and be secured against any unintended operation. 



BEFORE APPLYING POWER 

I, 

Verify uiat the product is configured to match the 
available main power source per the input power 
configuration instructions provided in this manual. 

If this product is to be energized via an autotrans- 
former make sure the common terminal is con- 
nected to the neutral (grounded side of mains 
supply). 



SERVICING 

IjwarningJ 

Any servicings adfustment, maintenance, 
or repair of this product must be per- 
formed only by qualified personnel. 

Adfustments' described in this manual 
'■ may be performed with power supplied 
Jo the product while protective covers 
ipe removed. Energy available at many 
points may, if contacted^ result in per; 
sonal infury. 

Capacitors inside this product may still 
be charged even when disconnected from 
its power source. 

To avoid a fire hazard, only fuses with 
the required cunent rating and of the 
specified type (normal blow, time delay, 
etc.) are to be used for replacement. 
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. 7~14A. AlO APC Amplifier Assembly Component Identification (ERRATA) 
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7-I4R All IF Sampler Assembly Component Identification (ERRATA) 
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Figure 7~16A AI3 Equalizer Assembly Component Identification (ERRA TA) 
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Figure 7-16C AJ5 Pulse Generator Assembly Component Identification (ERRATA) 
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Figure 14. Adjustment Locations (CHAlfGE 17j 
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Figun 2IX Adjustment Locations (CHANGE 17) 
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PHASE RECORDER OUTPUT. DC volta^ pro- 
portiooal to phase meter reading. Zero volts 
corresponds to zero phase reading +0.5 Vdc open 
circiut corresponds to full scale poslitrve phase 
reading ~05 Vdc corresponds to full scale negative 
phase reading regardless of phase range. 



20 KHZ LF. OUTPUT R. IF replica of channel B 
RF wavelbmL Amplitude is the same as' the RF 
waveform, but the fundamental frequency is always 
20 kHz. 



20 KHZ IF. OUTPUT A IF replica of channel A 
RF wavefona Amplitude is the same as the RF 
waveform, but fundamental frequency is always 20 
kHz. IF. signals A and B have the same phase 
rdadonship as the RF signals. 



4. Amplitude recorder output, dc voltage 

output proportional to voltage reading Zero 
corresponds to zero volts; +1 Vdc open' circuit 
corresponds to full scale reading regardless of 
amplitude range selected 

5. Identification Plate. ' 

, ' I , I , , 

ft. Transformer. 

7. Power Cable Connector. 

8. LINE Voltage Switch. Permits operation from IIS 
or 230 volt ac line Number vbible on slider is 
operating voltage Adjacent number on panel is 
correct line fuse rating 

9. LINE FusehoIden Fuse should have rating adja* 
cent to number visible on line switch slider. 



Figure J-^2. Rear Panel Features (CHANGE 17) 
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Figure 7-7(bK Schematic IF Section Lifters (CHANGE 17} 
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Hgure 7‘II(b). Schematic Diagram, Phase Meter (CHANGE 17) 
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Figure 7-J 7fbK Schematic Diagmm, Automatic Phase Control Section (Part'2)SampIing Pulse Generator (CHANGE J 7} 
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. ' Figure 7-J8(h). Schematic Diagrarn Power Supplies (CHANGE 17) 
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